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THROUGH THE EYES OF THE EDITOR 


H. A. Young suggests that the true health 
values of dentures are not fully recognized 
by either the public or the profession. He 
considers the psychic values to be more im- 
portant than those derived from the com- 
minution of food. He is aware that the 
public expects more from dentures than they 
did a few years ago. This is a tribute to the 
recent progress in prosthodontics. 

Anthony K. Kaires reports on his studies 
of the pressures exerted by the tongue against 
the palate of a denture during speech and 
deglutition. He compared these pressures 
t with the occlusal vertical dimension increased 
and decreased from that which was estab- 
lished as being correct. He found a signifi- 
cant change in the amount of pressure and 
in the reaction time involved when the verti- 
cal dimension was varied. This was in spite 
of the adaptability which is characteristic of 
patients. Electronics has opened up an en- 
tirely new approach to many problems in 
prosthodontics. 


E. Hirschtritt suggests a stress-breaking 
design for removable distal extension partial 
dentures and describes the technique for mak- 
ing it. He differentiates between the tooth- 
borne and the tissue-borne parts in planning 
the appliance. The denture should accom- 
plish the objective of relieving the abutment 
teeth of stress, but there is a possibility that 
the several palatal bars would annoy the pa- 
tient’s tongue. It would seem to be more 
appropriate in the lower arch than in the 
upper arch. 


Levon M. Saghirian discusses various me- 
chanical aids for maintaining the health of 
oral tissues. He points out the fact that 
every means at our disposal should be used 
to prevent patients from becoming edentu- 
lous. It is interesting that he compares oc- 
clusal rehabilitation of adults with ortho- 
dontic treatment as means for preserving oral 
health. The benefits of occlusal equilibration 
are apparent, but his statement, “. . . the wear 
and tear on the meniscus, clicking, possible 
pressure on the middle ear and tinnitus, may 
also be either the cause or effect of occlusal 
derangements,” is certainly open to question. 
His suggestions for maintaining periodontal 
health are of value when they are used prop- 
erly in the right places. He emphasizes the 
importance of preserving the health of the 
tissues supporting dentures. The means he 
suggests for doing this consist largely of 
compromises. If the compromises are handled 
properly where they are indicated, the re- 
sults will show their merit. If they are not 
used properly, much trouble can result. 


Hamilton B. G. Robinson discusses the di- 
agnosis of various lesions in the oral cavity 
which may be associated with dentures. He 
points out the indications for and the im- 
portance of examination by biopsy and that 
a biopsy should not be considered as a “can- 
cer test.” The psychologic effect on the pa- 
tient of making a biopsy examination should 
not be underestimated. The presence of den- 
tures adds to the dentist’s responsibility in 
diagnosis of oral lesions. This points out 
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the fact that prosthodontics requires a bet- 
ter understanding of the biologic sciences 
than any other speciality in dentistry. 


Niels Brill discusses the neuromuscular re- 
flexes as they relate to jaw relations, jaw 
relation records, and occlusion. He recog- 
nizes that some make restorations with the 
jaws in centric relation and that others make 
restorations in functional eccentric positions. 
He proposes a new theoretic basis for regis- 
trations based upon the neuromuscular sys- 
tem. This concept is based upon considera- 
tion for the reflexes. He points out that 
compensating reflexes are developed when 
the proprioceptors of the periodontal mem- 
branes are lost. On this basis, he suggests 
that the most accurate registrations are made 
through active movements by the patient 
rather than by guided or controlled posi- 
tioning of the jaw. He admits that pain 
or discomfort could cause difficulties in mak- 
ing registrations by active movements. He 
suggests a technique which would seem to be 
capable of making the type of records he 
desires. It is possible that plaster would be 
a better recording medium than the wax he 
uses. The objective of recording the most 
actively retruded position of the mandible 
seems sound if an occlusion is to be developed 
which is in complete harmony in any possible 
jaw position within the functional range. He 
makes protrusive records to complete the ori- 
entation for developing bilaterally balanced 
occlusion. He suggests seven tests for den- 
tures and relates them to the causes of den- 
ture difficulties and pain caused by them. 
These tests seem to be sound as do the meth- 
ods of correction. There can be little doubt 
that the neuromuscular system, when func- 
tioning properly, contributes to the success- 
ful wearing of dentures, and that intelligent 
modifications of the occlusion can facilitate 
the necessary proper function. 


Julian B. Woelfel, Judson C. Hickey, and 
Lloyd Rinear report their studies of the 
existence of a mandibular hinge axis by 
means of electromyography. Their experi- 
ments indicate that from a neuromuscular 
standpoint the possibility of hinge axis move- 
ment exists. However, the method cannot 
take into account any factors of bone shapes 
which might cause a deviation from a true 
hinge motion. 
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Ulf Posselt describes his instrument for 
analyzing the various positions. The instru- 
ment appears to be capable of accomplishing 
its intended purpose. The deficiencies in ac- 
curacy seem to result from the transfer rec- 
ords rather than from the instrument. It 
makes possible further study of the various 
concepts of condyle displacements. 


Ulf Posselt reports his studies of three 
movement areas of the mandible. The studies 
were made by means of his Gnatho-thesi- 
ometer. He was able to make three-dimen- 
sional models of these movements by connect- 
ing registration points. He concludes that 
there are differences between the extreme 
limits of motion and those positions which 
are used habitually. This indicates the neces- 
sity for making maxillomandibular registra- 
tions within the limits of normal function 
rather than to register the extreme protrusive 
relations, for example. 


J. Campbell discusses the various types of 
temporomandibular joint disturbances and 
suggests the adaptation of general orthopedic 
procedures for their treatment. He warns 
against the routine treatments which fail to 
recognize the variety of causes. A thorough 
diagnosis is essential before the treatment is 
planned. He describes the use of a resilient 
splint for placing the temporomandibular 
joints under traction. The splints are worn 
by the patient for relief of pain and for the 
restoration of normal conditions within the 
joints. There may be other advantages in 
this procedure as suggested by Applegate 
(J. Pros. DEN. 7 :182-196, 1957). It is doubt- 
ful that the profession has paid too much at- 
tention to occlusion. It is more likely that 
the profession has not paid sufficient atten- 
tion to re-establishing health in the joints 
before restorations are constructed. The sug- 
gested procedures should help to prepare the 
patient for an ultimately successful treat- 
ment. 


Louis Alexander Cohn describes his tech- 
nique for staining acrylic resin restorations. 
The procedure is simple enough to be practi- 
cal, and the use of mineral stains offers in- 
teresting possibilities for color control and 
variations. 


T. S. Malson discusses the various ana- 
tomic landmarks for developing speech ap- 
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pliances for cleft palate patients and describes 
an ingenious appliance which is particularly 
applicable for use for children. It is impor- 
tant that any speech appliance be made so its 
obturating part is properly located in rela- 
tion to the anatomic structures he describes. 
The appliance is very practical because it al- 
lows for growth of the dental arch and be- 
cause it is so simple that a small child 
can handle it. The hinged obturator is sim- 
ple in design and construction. The hinge ac- 
tion allows the patient to learn to use it 
quickly. 
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Alexander L. Martone makes an analysis 
of the use of time in the practice of prostho- 
dontics and suggests an attitude of mind 
which will certainly help dentists to render 
better service to their patients. The poten- 
tial value of not taking short cuts will reflect 
itself in economic advantage to the dentist 
as well as in other satisfactions that cannot 
be measured in dollars. 

W. T. Sweeney, Richard L. Myerson, E. 
Ernest Rose, and John O. Semmelman report 
a proposed specification for plastic teeth, 
This is one more step toward definite stand- 
ards for dental materials. 


—Carl O. Boucher 
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PRESIDENT’S ADDRESS 
ACADEMY OF DENTURE PROSTHESIS 


Ceci, H. Briss, D.D.S. 


Sioux City, Iowa 


T IS A GREAT PRIVILEGE and an honor to greet you officially and to wel- 

come formally both fellow members and guests on this occasion, which marks 

the beginning of the Thirty-third Annual Meeting of the Academy of Denture 
Prosthetics. 

The Academy in its gypsylike meanderings has had the pleasure of gathering 
in practically every section of the country, yet seldom, if ever, has it convened in 
a spot where can be found such a rare combination of excellent facilities, opportu- 
nities for recreation, and breath-taking beauty. It is perhaps symbolic that towering 
close by can be seen those monstrous, awe-inspiring sentinels who seem actually 
to be peering down as if to remind us of the serious aspect of this meeting. 

Our president-elect, Dr. Muller DeVan, and his committee have arranged a 
very stimulating program; Dr. Harold Harris and Dr. George Dwire have planned 
extensive entertainment features ; and it is hoped that by the end of the week when 
everyone leaves he will be mentally, physically, and spiritually refreshed. 

There is a time-honored, well-established custom in this organization that each 
year the presiding officer shall prepare and deliver, as a part of the opening cere- 
monies, what is referred to as the “President’s Address.” 

To become better acquainted with what had been presented in the past, the 
secretary was asked to send a representative number of these literary gems for 
scrutiny and study. After I had carefully read a goodly number, two things be- 
came apparent to me. 

First of all, there appeared to be no set form. All the addresses were as dif- 
ferent as the men who presented them. Second, after noting how many excellent 
suggestions have been passed over and forgotten, one is inclined to agree with 
Dr. John I. Sloan, who in 1947 stated, “Following the reading of the presenta- 
tion, it is at once and with dignity referred to a Committee, which promptly makes 
a report which is just as promptly, and with just as much dignity, filed. The 
whole matter is immediately forgotten by everyone including the President, and 
the program proceeds without further interruption or annoyance.” 

Despite this humorous yet rather discouraging observation, each president, 
having been accorded the highest honor this organization can bestow on one of 
its members, is more than happy to comply with custom by reporting on the af- 
fairs of the Academy and offering suggestions which, in his honest opinion, will be 
for the best interest of the Academy. 


Read before the Academy of Denture Prosthetics, Colorado Springs, Colo., April 30, 1956. 
Received for publication Feb. 20, 1957. 
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However, it should be explained at this time that there will be a slight devia- 
tion from what appears to be customary procedure regarding expressions of ap- 
preciation on the part of the president and thanking officers and committees who 
have contributed so much to the success of this meeting. This will be deferred 
until Friday following the installation of officers. It seems more appropriate 
that such remarks be made at the close of the meeting rather than the beginning. 

I am very happy to report that, from an administrative standpoint, this year 
has been smooth-running and uneventful. The financial condition of the Academy 
has been receiving considerable attention, but it is felt that two or three centrally 
located meetings will replenish the reserve that was somewhat depleted by a series 
of visits to fringe areas. . 

All other matters are relatively unimportant and, since they will be disposed 
of in the Council meeting or at the annual business meeting, no further mention 
will be made of them at this time. The remaining portion of this address will be 
devoted to a discussion of matters that will have a profound effect on the future 
of this organization. Ifa title were to be selected, it would be “The Academy Faces 
The Future” or, to use a phrase made famous by one of the car manufacturers, 
“The Academy and the Forward Look.” 

To lay a little background, a few facts regarding the history of the Academy 
should be mentioned. 

This organization was founded almost thirty-eight years ago by a group of 
young, energetic, two-fisted individualists, with a common interest in prosthetic 
dentistry. Because of strong personalities and decided opinions, it was quite na- 
tural that meetings were characterized by violent disagreement among members 
and expert verbal manhandling of essayists, and this became pretty much the pattern. 

From this beginning, there slowly emerged one of the most unusual or- 
ganizations in the history of dentistry. Officially, it was a part of organized den- 
tistry, yet actually almost entirely removed from it. Meetings should have been 
held along with the American Dental Association, yet the members elected to 
gather when and where they chose and at their own discretion. Men did not 
apply for membership ; they were invited. 

Amazingly enough, in spite of all the squabbles, fights, and arguments, bonds of 
friendship as strong as steel were forged, and somehow or other as the years 
passed an esprit de corps was developed, the like of which is seldom seen in any 
organization. This was indeed an unusual organization, for it became a cross 
between a dental society and a fraternity. 

The Academy prospered. It gained in stature and in a very short time became 
the dominating influence in the field of prosthodontics. It is interesting to note, 
however, that its main contribution came not so much from the organization 
itself as from the brilliant leadership of the individual members. 

The years passed pleasantly; members looked forward eagerly to meetings, 
and when the clarion call was issued, they faithfully assembled from all parts of 
the country to ponder over new problems and to enjoy the fine fellowship that 
“«lways characterized such gatherings. 

The pages of the calendar slowly turned; new faces began to appear. Definite 
changes were noted, and in the last few years remarks such as these were heard 
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more frequently: “Something is happening to the Academy.” “Something is 
lacking.” “Meetings aren’t as good as they used to be.’ Then sadly someone 
will say, “Well, the Academy just isn’t what it used to be.” 

These are very disturbing thoughts and should be of great concern to the 
membership at large. It is also distressing to me personally, for it so happens 
that in the comparatively few years I have been privileged to be a member, I have 
developed a deep affection not only for the organization itself but for those who 
compose it. And I am very much distressed by the tendency of so many to dwell 
in the past. 

It is true—the Academy is not what it used to be, to which should immediately 
be added that it never will be. We have been passing through a period a parallel 
for which can be found in the history of the country as a whole. It was a period 
that developed strong individuals. Men such as Henry Ford, Andrew Carnegie, 
and Charles Schwab were a product of the times. These men were powerful 
leaders; they built empires; they governed and controlled the lives of thousands ; 
they were the giants of their day. 

The same thing was true in our profession and was the natural outgrowth of 
the times plus a desperate need for strong guidance. In our particular field, there 
also arose great leaders, developers of techniques, builders of articulators, designers 
of teeth, who, by their ability to organize, to teach, and to write, brought some 
semblance of order into the field of prosthetic dentistry. 

The Academy can point to this period with pride, since so many of its mem- 
bers or former members can be found listed among those who made the greatest 
contributions to our science. 

But, whether we like it or not, the fact remains that the Academy, along with 
the country in general, has passed the era of the individual. That period is gone, 
and it will never return. Some will mourn, others will say it is for the best, 
but all must accept the change and deal with it accordingly. 

The plain truth is we have no choice; for the fact is that dentistry is not 
developing replacements for the type of men I have been describing. Schools today 
are graduating dentists with a far better all-round basic training, but somehow 
or other, the mold or pattern for the old “originals” seems to have been lost. 

However, this should not be so disheartening. A lesson can be learned from 
the story of Iowa’s 1955 basketball team. Iowa had no player listed among the 
high scorers, nor did so much as one man make the all Big Ten Team, yet they 
won the championship. It might be, that even with fewer stars but with more 
balanced “‘scoring ability” plus excellent teamwork, the Academy will rise to even 
greater heights. 

With that thought in mind, it logically follows that whatever suggestions are 
made should either help strengthen or improve the workings of the Academy itself 
in order that it may function better as a unit. 

First of all, there is that oft-repeated question—just how many members should 
the Academy have? In the past, various presidents, motivated by a sincere desire 
to share the benefits of this organization, have suggested that the membership be 
increased. They have given as the main reason the added responsibility of the 
Academy due to a constantly increasing dental population. 
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Despite the unselfish motives, the story of the American Denture Society 
should serve as an object lesson. In order to relieve the pressure of a mounting pile 
of applications, the membership quota, over the last six years, was raised by suc- 
cessive steps from 300 to 850; but their problem still remains the same, with 
the advantages of a smaller meeting having been lost. Therefore, to enlarge our 
membership, for example, from 50 to 60 would be a proverbial “drop in the bucket,” 
and the charm of this organization would be lost. 

The role the Academy is destined to play in organized dentistry demands that 
it remain small. Not for selfish reasons, but because it can be more effective 
that way. 

Therefore, I wish to go on record as being unalterably opposed to any enlarge- 
ment of the Academy. 

With a small organization, it becomes all the more necessary that members be 
selected with unusual care. The responsibility in this matter rests squarely on the 
shoulders of the members themselves. An attempt to gain membership for an 
individual should never be a method of cancelling a personal obligation, nor should 
it be used as a springboard for a commercial enterprise. 

Members should be selected solely on a basis of background, ability, willingness 
to work, qualities of leadership, and what may be even more important—how well 
they will fit into and get along with the group. 

Actually, the future of the Academy rests in the hands of the Fellowship 
Committee. For this reason it is extremely important that they have the courage 
to do what they feel will be for the best interest of the organization without fear or 
favor. 

At the present time, before one can become a member, the following steps must 
be taken. First there are the nominating papers; next he must be passed by the 
Fellowship Committee, voted on favorably by the council, then receive the required 
number of votes of the membership at large. This means that by the time a man 
is elected to Associate Fellowship in the Academy, he has been carefully investi- 
gated for about a year. A new member has every right to be proud and happy over 
his election for it represents a momentous occasion in his life. 

However, the events that follow are not quite in keeping with the importance 
of the occasion. Following his election, there is the official notification letter. In 
a few months he receives a statement for dues, and this is followed by the next 
annual meeting when nothing special is done in introducing him officially or to 
make him feel a little more at ease in his new surroundings. 

I do not mean to imply that anyone is intentionally discourteous or unkind ; 
this simply has been the custom for years. One past president explains the official 
attitude of the Academy when he stated, “The Academy never has made much 
of a fuss over anything or anybody.” 

If the attitude of the Academy toward things were to prevail in general, there 
would be no soft candlelight or beautiful surroundings at weddings. Instead, 
a minister would merely call at the home, utter the necessary words, and declare 
the couple man and wife. 

There would be no official coronation of a new king. The entire affair would 
probably consist of placing the symbol of authority on the head of the new ruler 
by the prime minister. 
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The successful candidate for President would have no inaugural ceremony. 
The White House key would be mailed to the new President with instructions to 
move in at the appointed time. 

I am thoroughly convinced that it is possible to become so matter of fact, 
so blasé, so coldly scientific that there is great danger of overlooking some of the 
niceties of life by losing human understanding. 

If there were not a place for a certain amount of pomp and ceremony in the 
world, why have so many ritualistic procedures and forms been so much a part 
of the history of man, and why have they endured down through the ages? 

The answer is that, if it is not overdone, they do serve a purpose by giving 
additional meaning or emphasis to an event. 

That is why churches, governments, lodges, fraternities, and practically all 
organizations observe certain forms. If every person in this room were to review 
his own life carefully, he would find it has been punctuated by definite highlights 
indelibly etched in his memory by the emotional impact of a particular experience. 

The Academy needs to avail itself of this means of adding importance and 
impressiveness to events by using a little more ceremony in the conduct of its 
affairs. This should include the proper presentation of new members, official 
recognition of meritorious service, and the installation of officers. While it would 
make the meetings as a whole more impressive if properly handled, the formal 
introduction of new members would then become a memorable experience. 

This brings up another important point. There is a great need in the Academy 
for the establishment of definite policies in all operational procedures. 

The proposed additions to the by-laws will be of some assistance, but it is not 
enough. It would be most comforting to all future officers and committeemen if 
they knew definitely just what were their duties, obligations, rights, and privileges 
and approximately within what financial limits they should operate. Not only 
would it be of great benefit to the Academy as a whole, but it would also eliminate 
any possibility of misunderstandings. The future program chairmen would be 
particularly grateful, for it would settle once and for all the controversial matter 
regarding the reimbursement of essayists. 

The final item to be brought to the attention of the Academy is definitely not 
new. While it has at various times been discussed, the most forthright statement 
regarding this matter can be found in Dr. Sloan’s President’s Address from which 
I again quote. 

“To date the Academy has most religiously and steadfastly refrained from 
declaring itself in any way whatsoever regarding the theory or appreciation of a 
technic or material in the field of prosthetics. Only once in the entire history of 
the organization has this policy been broken and that was when, in a half-hearted 
way, the Gothic arch was approved as the most scientific method of establishing 
centric relation. 

“This policy has been a source of keen disappointment as well as some sarcastic 
comment by the members of the dental profession. There is a general and justifiable 
feeling that the Academy should act as a clearing house in all matters pertaining 
to the field of prosthetics, and until we measure up to that expectation, we are not 
justifying our existence in the eyes of the dental profession.” 
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Bear in mind, these statements were made nine years ago. Yet they are 
substantially true today. The Academy must still plead guilty. 

However, I am happy to say the future looks much brighter. Last year in 
New York, the Academy demonstrated what could be done by collective effort when 
all have a sincere desire to work for a common end. The chairman of the Nomen- 
clature Committee, Dr. Carl Boucher, and his committee should be roundly con- 
gratulated. Furthermore, the entire membership is deserving of special praise 
for wholeheartedly taking part in what may turn out to be one of the most important 
events in the history of the Academy. 

On the basis of the contents of this address I would like to make the follow- 
ing recommendations. 

1. Because of the interrelationship between policy and finance, I recommend 
that the present finance committee be enlarged by the addition of three past presi- 
dents and that this committee function as a Policy Committee. It is further rec- 
ommended that the Council immediately authorize the appointment of this committee 
in order that some of their recommendations may be adopted at this meeting. This 
suggestion is made for the benefit of the new officers. 

2. That following election to membership the procedure be as follows: noti- 
fication by the secretary, a congratulatory letter from the president, and finally a 
formal presentation ceremony befitting the importance of the occasion. This should 
take place at each annual meeting and be a part of the opening exercises. 

3. That the installation of officers become part of the procedure at each an- 
nual meeting, the exact time and place to be decided upon by the Executive Council. 

4. That serious thought be given to a workshop type of meeting in the im- 
mediate future. As a start, I suggest it be attempted on a small scale but that 
some definite conclusion be reached by majority vote and that these results be pub- 
lished in the Journal of Prosthetic Dentistry. 


In conclusion, I wish to make it very clear that I do not think there is any- 
thing fundamentally wrong with the Academy. No organization that has been 
so successful down through the years can have a basic weakness. However, it is 
one thing to reach the top, but it is quite something else to maintain that posi- 
tion. The penalty for having reached the top is that there remains only one di- 
rection one can go and that is down. True indeed is the old saying, “Uneasy rests 
the crown on the head of a champion.” 

It is true certain definite changes are taking place in the Academy, changes that 
call for compensatory adjustments if we are to maintain leadership and avoid, as 
one member put it, “becoming just another dental society.” 

These adjustments can be made easier if we but realize that what we will lose 
in strong dynamic personalities must be replaced by better function as a unit. 

I have therefore suggested a few minor changes in our method of operation 
in order that this feeling of unity might be strengthened. 

I do not share the concern of those who feel we are slowly losing prestige. 
The Academy need never fear the future if we (1) remain a small research or- 
ganization, (2) use unusual care in the selection of new members, (3) operate 
on a sound financial basis, (4) develop, above all else, “The Forward Look.” 
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Who knows, we may develop such excellent teamwork; we may progress to 
a point where we are ready to make our greatest contribution. The dream of our 
beloved past president, Dr. Dave McLean, may soon become a reality. 

I am convinced that this organization will, in the near future, establish what 
appear to be basic principles that will serve as a guide for a confused profession. 
When that time comes, the Academy will more than justify its existence. 

This Academy of ours has a proud history; it has given to us a rich heritage. 
But regardless of how glorious the past may have been, it will not guarantee a 
glorious future. Let us, therefore, revel in the past; let us enjoy to the fullest 
extent the nostalgic memories of the “good old days.” But let us look forward 
eagerly and optimistically to the good new days that lie ahead. 


812 Frances BLpG., 
Sioux City, Iowa 
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VALUE OF ARTIFICIAL DENTURES 
H. A. Youne, D.D.S. 


University of Washington, Dental School, Seattle, Wash. 


HE COMPLETE ARTIFICIAL DENTURE as a remedy for toothless 

human dental arches has been sought through the ages of human existence, 
and used in primitive form by pre-Christian Romans, and its modern form evolv- 
ing since 1685. Presumably only individuals of the upper classes could afford 
denture service in the early eras of denture availability, and perhaps a similar situ- 
ation exists today for most peoples of the world. However, in America artificial 
dentures are procurable by all social and economic classes. 

The early forms of the modern denture were of bone, ivory, and wood, filling 
the gaping mouth with forms coarsely resembling natural teeth and contributing 
meager useful values to their suffering wearers. Such denture qualities were ap- 
preciated and sought during this candlelight era, yet these same denture qualities 
would be abhorred in this modern era of the incandescent light, television, stratojet 
airplanes, and atomic energy. 

The term “remedy,” as applied to the value of dentures to overcome tooth- 
lessness, no longer has the empty meaning it did a century, or even a quarter-century 
ago. Dentures are the vehicle of the dentist for restoring physical form and com- 
minuting function to the masticatory mechanism, as well as treating and correcting 
other malfunctions and relations of oral and facial tissues, oral organs, and the 
associated psychologic reactions bearing on ill-health. In view of the present ad- 
vanced social, economic, and cultural levels of human beings, especially Americans, 
it is doubtful if the health values of artificial dentures are fully known or appre- 
ciated by either the public or the profession. 


VALUE OF DENTURES 


The mechanicoprosthetic ability and the conscientiousness of American den- 
tists, more than any other possessed abilities or desires, have placed him on a pin- 
nacle of excellence in supplying this prosthesis. The worth of dentures can prob- 
ably be more correctly judged by American values and standards, and ascertained 
by the method found most useful to governments in their intelligence and spy ac- 
tivity in the last war. 

Governments received barely 5 per cent of their information by undercover 
methods such as spying or the bribing of individuals. Information was more suc- 
cessfully obtained by consulting the printed matter occurring in scientific and in- 
dustrial journals, magazines and newspapers, printed production reports, supply 
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needs, and labor reports. All this information was selectively sorted out and 
then pieced together bit by bit to reveal vital information. Such an approach has 
been superficially employed in preparing this article, yet considerably more per- 
tinent information is available than has been used here. 

From dental, professional, and trade journals, from population surveys, and 
from research reports we learn that: 

1. Only a small percentage of the population receive regular and periodic 
dental services. 

2. Dental caries and other diseases, injury, and human procrastination are 
the chief causes for creating the need for dentures. 

3. The need for dentures is approximately equally common to all economic 
levels and geographic areas of the United States. 

4. The useful life period of dentures in relation to patient practice is in the 
range of six to twelve years. 

5. More than 30 per cent of the population wears dentures of some type. 

6. Ninety-five per cent of all dentists in the United States render a denture 
service. 

7. Fifty per cent of the gross income of dentists in general comes from ren- 
dering denture services. 

8. One of several denture base manufacturers in the United States claimed 
that more than half a million dentures were constructed with their product during 
that year. 

9. One of six American manufacturers of denture teeth claimed that, from 
the number of teeth they manufactured during that year, five sets of dentures 
could have been made for every man, woman, and child in the United States. 


NEED FOR DENTURES 


Such information indicates that dentures are a basic need in modern civiliza- 
tion, that the population is quite conscious of denture values obtainable, that the 
profession finds such services profitable, and in fact an economic necessity of 
general practice. It is quite possible that those values recognized and considered 
important by the public are not in harmony with those values recognized and con- 
sidered important to patient health by the profession. 

Professionally this prosthetic appliance was adopted as a remedial and re- 
storative substitute for the dentition. The public’s request for dentures has been, 
from the time of their invention and adoption to the present, to remedy poor masti- 
cation, altered speech, and to restore distorted facial appearance occasioned by the 
loss of natural teeth. Clinical experience has revealed this appliance and service 
to possess also therapeutic values, which perhaps has minimized those values recog- 
nized by the public. 

Dayton Dunbar Campbell,* some few years ago, stated in effect that in 
this age of food choppers and colanders, dentures were a luxury, and a nonessential 
for the preparation of foods or for the maintenance of good health. He inferred 
that if such kitchen utensils were inefficient masticators of food for the edentulous 


*Personal communication. 
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person, then industry could furnish grinding, smashing, and pulverizing machines 
of any desired type, capacity, or efficiency. No matter what the status of these 
extraoral mechanical devices may be, it is an established fact that the comminution 
of food is not the only, nor the most important, contribution of dentures toward 
maintaining good health. 

It is not easy to distinguish between a luxury and an essential item as con- 
cerns health maintenance these days, especially in America, for who without fear 
of contradiction could say that the acquisition of a new Easter hat, a fall wardrobe, 
furs, silk stockings, hair styling or a new denture for a woman, or the acquisition 
of a new car, a deer rifle, a bird gun, a television set or dentures for a man was 
a luxury and not an essential for maintaining good health. The emotions of 
present-day human beings are exposed and rasped by ever-present stimuli of 
luxuries, gadgets, forms of relaxation and amusement which may well change 
the ordinary classification of items from that of luxury to that of absolute essential- 
ness, as concerns the maintenance of good health. Emotional conflict and insta- 
bility as a cause of ill-health is recognized and greater importance is being attached 
to it each succeeding year. Psychic reactions of the tissues and organs of the 
body have become the basis for a relatively new department in medicine—psycho- 
somatic medicine. The absence of teeth or the presence of artificial teeth may 
be a significant cause for such psychic problems. 


The peoples of Europe were probably as near to the basic requirement of health 
during the last war as are any present day peoples of the world. Probably they 
could distinguish with ease between luxuriousness or essentialness of any health 
item. They probably were experts in determining the values and quantities of 
differing foods for life maintenance, as well as the relative importance of the 
comminuting act. No doubt, to them, it was more important to get food into the 
stomach and digestive tract than it was to chew the food properly or to mull it 
around for gustatory pleasure. Perhaps many of these people felt that good 
health was a luxury and not an essential of life. 


At the beginning of the war, the military induction regulations required cer- 
tain dental requirements of all inductees which expressed the concept of the mili- 
tary on dental conditions considered essential to maintain the soldier’s good 
health. Later these requirements were drastically reduced so that only function- 
ing edentulous jaws capable of carrying dentures were required. Some soldiers 
even found dentures to be a burdensome luxury in maintaining them in vigorous 
and efficient fighting form. It is a known fact that many civilians also consider 
dentures as an unessential bothersome gadget of this mechanized, esthetic-conscious, 
and personality-sensitive age. 


Whether comminution with or without dentures is a luxury or an essential 
for good health is a question intimately bound up with the specific human organism 
involved. Such a question does not require a change in our individual or pro- 
fessional concept of the values of dentures, for these values are reflected in more 
functions than that of comminution, and in more conditions than edentulousness. 


A wealthy woman, a leader of society in New York City, lean and more than 
60 years of age, who notwithstanding liberal beauty treatment and facial make-up 


| 
* 
j 
3 
3 


J. Pros. Den. 
302 YOUNG May, 1957 


could not quite erase the telltale signs of age said, “I know I am old and look it, 
and I know artificial dentures are not going to change it much, so we don’t have to 
fret about that. My friends and associates know I wear artificial teeth so I 
don’t have to keep trying to hide a secret. My situation is such that a reasonably 
well appearing and working set of teeth will take care of my external needs. I 
can therefore concentrate on getting as much comfort as possible, and that is what 
I want.” 

Another woman, not so wealthy or so socially prominent, not quite as old, 
some wrinkles well hidden by facial make-up, a pleasing build and facial appear- 
ance said, “I know that the bloom of youth is departing or has departed from 
me. My children are grown, married, and I am a grandmother. My husband 
is my own age and he wears dentures and knows that I do. I have plenty of help 
so don’t need to eat much to keep myself going. I have worn dentures for several 
years and have experienced a lot of discomfort. I have given up the idea of try- 
ing to keep the secret that I wear false teeth, so make me a set of teeth that will 
be as comfortable as you can make them.” 

Such comments are not restricted to women, for I have had a few promi- 
nent businessmen tell me practically the same thing. I have also had others in 
this age group who were still fighting the battle to keep their secret. Most of 
this group are a little tired of the burden and the battle they have waged, have aches 
and pains, a lessened physical stamina, and do not have the same mental reserva- 
tions of earlier life. They also desire to lessen their discomfort that they may 
more fully enjoy the later years of life. Thus, the form and other physical values 
of dentures should closely duplicate natural values, and dentures should yield 
comfort as a primary value. The wearer’s fear of their detection must indicate 
a human sensitivity rather than a basic deficiency in denture esthetics and natural- 
ness, for denture materials have never before possessed the imitation qualities 
of our present materials. Thus, dentures even of the common variety do possess 
higi: natural-appearance values, and so are worth-while substitutes from the es- 
thetic point of view. 

Complaints of edentulous patients relative to nutritional deficiencies and 
stomach and intestinal tract disturbances indicate that the ability to comminute food 
and to execute other physical acts associated with food comminution are impor- 
tant to maintaining good health. Therefore, the ability of dentures to remedy 
this functional deficiency constitutes a significant value which is usually asso- 
ciated with a normal pattern of execution which yields comfort, functional es- 
thetics, and improved health. 


FUNCTIONS OF DENTURES 


The following five functions are beneficial to the human health and are com- 
monly associated with the term oral mastication : 

1. Comminution: A mechanical function of cutting, crushing, and shred- 
ding of tough fibrous and brittle foods, and squeezing out the fluid content of 
foods. This reducing action considerably hastens the digestive process. 

2. Insalivation, solvent and extraction action: Certain foods are soluble 
in the saliva, and therefore the chewing act is desirable for thoroughly mixing the 
saliva with the foods. 
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3. Chemical: The enzymes of the saliva convert starches into sugars while 
in the oral cavity, and the mechanical agitation and mixing of food and saliva 
increases this action. 

4, Secretory: Comminution stimulates the flow of saliva and gastric juices, 
and also stimulates peristaltic action of the intestines. 

5. Gustatory: In the comminuting process, food is rubbed against the taste 
buds of the tongue, and it is believed that some olfactory nerve endings on the 
palatal surface may be stimulated slightly. 

Mulling the food around in the mouth is primarily an act of satisfying the 
pleasure sensations of taste, aroma, consistency, temperature, and particle size. 
In evaluating comminution, we should consider efficiency and sufficiency of execu- 
tion, and these other associated side values. 

We should realize that the stomach and the intestines also prepare foods for 
assimilation ; that all foods do not require vigorous comminution; that less than 
20 per cent of present-day diets are foods requiring vigorous comminution; that 
the cooking process eliminates roughly 90 per cent of the need for comminution ; 
that human beings have an individualistic functional capacity for performing and 
compensating deficiencies of oral comminution which is difficult to ascertain, and ~ 
that the total performance of this act requires a small fraction of the twenty-four- 
hour day. Thus, comminution does not possess an equal bearing on health for 
all persons, but possesses a relative relationship to the age, the expenditure of 
energies, the organic functional capacities of the individual, and the social prom- 
inence of the patient. Perry’ in 1905, stated that the dentist’s responsibility to 
denture patients is to construct dentures which contribute to their comfort, health, 
and esthetic needs. 


RESPONSIBILITY OF DENTISTS 


Denture patients are usually past the prime of life chronologically and quite 
often biologically. Workers in the rehabilitation field recognize that these ailing 
older people are never really rehabilitated unless they are provided with acceptable 
dentures. The health value of dentures thus permeates the functions of the human 
body in such manner that it is difficult to evaluate or identify just how, when, or 
where it takes place. Thus, the basic objectives in Perry’s statement are being 
proved in prosthodontics. There is perhaps no field in dentistry which offers such 
a personal challenge, demands such a variety of skills and knowledges, and yields 
such a gratifying reward to the operator as does prosthodontics. 

The esthetic and youth consciousness of American people today clearly in- 
dicates that one of the essential values of dentures is to remedy the loss of these 
qualities in and about the mouth and face. The import of this loss is such that the 
social and economic value of edentulous persons may be seriously impaired or lost 
when dentures are unavailable or are improperly or deficiently fabricated. It has 
been reported that some individuals have obtained such a state of mental ill-health 
that they would prefer death to continued living with such deformities or deficiencies. 

Research reports and clinical observation reports have indicated that a stooped - 
posture characteristic of an older person is created by the imbalance in function 
of the head and neck muscles due to edentulousness or to an incorrect remedial 


q 
% 
: 
] 
5 he: 
4 
i 


J. Pros. Den. 
304 YOUNG May, 1957 


prosthesis. That edentulousness and incorrect vertical dimension values of den- 
tures may create temporomandibular joint pains and discomfort, affect hearing, and 
by the relaxation of facial muscles cause a difficulty in visual perception, likewise 
a difficulty in deglutition, a reduction in the force available for comminuting and 
other functional acts; speech is impaired by improper resonance spaces as well 
as from muscle deficiencies to form correct valve stops to control the air escape. 


SUMMARY 


Thus, correctly fabricated dentures possess values to remedy disturbed mental 
conditions, important functions of the special sense organs, and many interrelated 
psychologic problems. It is hoped this article will cause dentists to consider these 
important health-giving values of dentures, and to project them more fully to 
denture patients. Denture health values are hidden accumulative values, more 
so than the commonly recognized values. Dentists have been more concerned with 
the physical and mechanical than with the associated subtle values which give 
the real health values inherent to dentures. 
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PALATAL PRESSURES OF THE TONGUE IN 
PHONETICS AND DEGLUTITION 


AntTHony K. Karres, Commander, (DC) USN 
U. S. Naval Training Center, San Diego, Calif. 


ENTAL LITERATURE IS REPLETE with many articles on the subjects 

of phonetics’* and deglutition.** Briefly defined, phonetics is the science of 

sounds used in speech. Deglutition is the act of swallowing. The ability to exe- 

cute the coordinated movements necessary in speaking or swallowing are in part 
dependent upon the proper functioning of an unrestricted tongue. 

In the stage in which the teeth are arranged tentatively, the final selection of 
the vertical dimension requires a subtle, perceptive analysis of many factors in 
order to meet the demands of function, esthetics, and phonetics. To assist in the 
determination of a desired vertical dimension, various phonetic tests are employed.?™ 
The act of swallowing saliva is used by some as an aid in the determination of both 
vertical dimension and centric relation.” Good judgment is the final determinant 
in whatever method or methods are employed. 

A great impetus in the study of the forces of the tongue has been made with 
the development of electronic technology. Stetson” has recorded by oscillographic 
methods the muscular contractions of the speech apparatus, including the thoracic 
and abdominal movements. Alderisio and Lahr“ have reported an electronic tech- 
nique to determine palatal pressure of the tongue in swallowing. Kydd” has re- 
ported quantitative measurements of the maximum anterior thrust of the tongue 
on a patient to be 5.2 pounds; the maximum lateral force in the first molar-second 
premolar areas as 2.6 pounds (right side), and 2.3 pounds (left side). 

The objectives in this study are to measure quantitatively, by electronic means, 
under predetermined vertical dimensions of occlusion (1) the palatal pressures of 
the tongue in the pronunciation of select palatolingual speech sounds, and (2) the 
palatal pressures of the tongue in the act of swallowing saliva. In addition, an 
attempt will be made to ascertain whether sound spectographic methods” ” can be 
used to detect changes in phonetic values in which the vertical dimension of occlu- 
sion is altered. 


TEST MAXILLARY DENTURE 


A male patient, 39 years old, was selected for the study. He had worn an 
immediate maxillary denture satisfactorily for approximately one year. All man- 
dibular teeth were present except the left first molar. An impression paste palato- 
gram of the tongue in the act of swallowing saliva was made in the patient’s old 

The opinions or assertions contained herein are those of the author and are not to be 
construed as official or as reflecting the view of the Navy Department or the Naval Service at 


large. 
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denture (Fig. 1). The palatogram was made in order to determine the locations 
for placing strain gauges. The patient commented that he experienced difficulty in 
swallowing saliva when the denture containing the palatogram was reinserted in 
his mouth. This difficulty was due to the filling in of the swallowing groove with 
the hardened impression paste. 

A test maxillary denture was constructed with the vertical dimension of oc- 
clusion reduced 3 mm. from that of the correct one (Fig. 2). It consisted of a 
thin conventional denture base of acrylic resin and a removable cast gold palate. 
Provision was made in the denture to create sufficient space for the placement of 
four Baldwin SR-4 type strain gauges and the necessary wiring, between the acrylic 
resin and the gold palate. The wires emerged from the denture on the buccal 
side through the left first premolar (Fig. 3). Four isolated springboards were 
incorporated in the gold palate to serve as measuring sites for the reception of the 
strain gauges, in a similar manner as described in previous studies." One spring- 
board was located anteriorly in the rugae area, another in the right second premolar 
area, and the remaining two, in the right and left second molar areas. The swallow- 
ing groove area was avoided. 

Two acrylic resin occlusal overlays were fabricated. One was designed to re- 
store the vertical dimension of occlusion to its correct level (Fig. 4). The other 
was made to increase the vertical dimension of occlusion 4 mm. beyond the correct 
level (Fig. 5). 

Four Baldwin SR-4 type strain gauges were cemented into place upon the four 
isolated springboards. The gauges were rendered waterproof by means of suit- 
able adhesives. The electronic circuits included a standard Wheatstone bridge, 
with amplifiers and a multichannel Brush recorder to amplify and record the palatal 
pressures of the tongue (Fig. 6). Compensating gauges were used to provide the 
necessary balance in the electronic circuits. One channel was used as a sound 
intensity track for the purpose of orienting the speech sounds to the palatal pres- 
sures. Sound recording equipment, including a microphone, amplifier, and tape 
recording machine, were included in the circuits to record the various pronuncia- 
iions for future interpretation and analysis. The remaining channel was used to 
indicate the time calibration pulse in 0.1 seconds. 

Calibration of the individual springboards was accomplished by applying known 
weights to an area 2/3 from the base of the springboards in its midline, and record- 
ing the deflections produced (Fig. 7). Conversion graphs were made to convert the 
deflections produced by the palatal pressures to ounces of pressure per square inch. 


TESTING PROCEDURE 


With the test maxillary denture in place and the electronic equipment balanced, 
the patient pronounced (1) the English alphabet, (2) the new phonetic alphabet, 
recently adopted by the International Civil Aviation Organization, consisting of the 
words: alfa, bravo, Charlie, delta, echo, foxtrot, golf, hotel, India, Juliett, kilo, 
Lima, Mike, November, Oscar, papa, Quebec, Romeo, Sierra, tango, uniform, Vic- 
tor, whiskey, x-ray, Yankee, and Zulu, and (3) a series of select words in which the 
palatolingual consonants might produce palatal pressures by the tongue. The words 
selected were lamp, balloon, ball, jacks, soldier, orange, chair, pitcher, watch, shoe, 
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Fig. 1. 


Fig. 2. 


Fig. 1—An impression paste palatogram produced by the tongue in swallowing saliva. 
Fig. 2.—The test maxillary denture with four isolated springboards in the palate to measure 
palatal pressures. 


Fig. 3.—The test denture constructed and mounted with the vertical dimension of occlusion 
decreased 3 mm. 
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Fig. 4.—The test denture with an acrylic resin overlay on the occlusal surfaces to the correct 


vertical dimension. 
Fig. 5.—The test denture with an acrylic resin overlay on the occlusal surfaces to increase 
the vertical dimension of occlusion 4 mm. beyond the correct one. 2 
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Fig. 6.—The subject and the electronic testing equipment used in these studies. 


Fig. 7.—Calibration of the individual springboards was accomplished by means of known 
weights, and recording the deflections. 
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washing, machine, fish, cat, chicken, milk, gun, wagon, pig, downtown, tiptoe, sixty- 
six, Mississippi, city, cedar, zeal, zebra, churches, Joseph, Jordan, John, judge, 
carrot, and ink. 

The denture was removed and the acrylic resin occlusal overlay, to correct the 
vertical dimension of occlusion, was placed in position and the denture was replaced 
in the mouth. The pronunciations were repeated. The overlay was then replaced 
with the second overlay which increased the vertical dimension of occlusion 4 mm., 
and the pronunciations were repeated. 

In all instances, the patient used a normal conversational tone. He was given 
no instructions as to swallowing other than that he should swallow his saliva as re- 
quired. The entire test procedure was repeated until at least 3 satisfactory records 
were obtained for each of the series. The patient also repeated the series of pro- 
nunciations without his maxillary denture and the sounds were recorded on mag- 
netic tape. 

The pronunciations made and recorded on tape could now be conveniently re- 
played to determine whether the alteration of the vertical dimension of occlusion 
affected the phonetic values of the various speech sounds. A panel of competent 
listeners endeavored to discern the effect of altering the vertical dimension of occlu- 
sion on the various speech sounds by listening to the tape recordings. 


OBSERVATIONS 


In observing the recordings, and listening to the various speech sounds under 
the predetermined vertical dimensions of occlusion, it was apparent that the patient’s 
tongue was capable of compensation for the changes of the vertical dimension. How- 
ever, the compensatory changes resulted not only in changes in the magnitude of the 
palatal pressures, but also in changes in the time interval in which those pressures 
were applied. The palatal pressures were generally in fractions of an ounce with 
a time interval of 0.1 to 0.3 second. 

It was noted that none of the strain gauges were affected in the pronunciation 
of the letters: f, 1, m, 0, ands. However, the letter / produced small palatal pres- 
sures on all the gauges in the decreased vertical dimension of occlusion. The right 
and left posterior gauges were affected in the letters: a, b, c, e, 1, k, p, 9, 7, U, U, 
x, y, and z. It was further observed that the tongue made contact with all the 
springboards in the pronunciation of the letters: d, g, h, 7, n, t, and w. 

In the pronunciation of the words in the new phonetic alphabet, it was noted 
that none of the strain gauges were affected in the pronunciation of the words: 
alfa, bravo and papa. The anterior strain gauge was slightly affected in the pro- 
nunciation of the word November. The posterior gauges were affected in the pro- 
nunciation of the words: echo, kilo, Mike, Oscar, Quebec, Romeo, Sierra, whiskey, 
x-ray, Yankee, and Zulu. The words in which all the strain gauges were affected 
were: Charlie, delta, foxtrot, golf, hotel, India, Juliett, Lima, tango, uniform, and 
Victor. It became increasingly evident that the posterior dorsal aspect of the tongue 
was extremely important in the pronunciation of most speech sounds. 

Since the patient was capable of adapting himself to the predetermined vertical 
dimensions, it was difficult to discern the effect of altering the vertical dimension of 
occlusion on the various speech sounds by listening to the tape recordings. The 
greatest difficulty experienced by the patient was in the pronunciation of those 


words containing sibilants. 
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SUMMARY OF FINDINGS 


The average palatal pressures from each of the strain gauges were recorded 
for each of the predetermined vertical dimensions of occlusion in (1) pronunciations 
of select palatolingual speech sounds, and (2) the palatal pressures of the tongue 
during the act of swallowing saliva. 
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Fig. 11—The frequency spectrum analysis of the word Mississippi. A, the pronunciation 
without the denture; B, with the denture at a decreased vertical dimension of occlusion; C, with 
the denture at the correct vertical dimension of occlusion; D, with the denture at an increased 


vertical dimension of occlusion. 


Palatolingual speech sounds (Figs. 8-10). 
Palatal pressures of the tongue were found to be relatively smaller in the de- 
creased vertical dimension of occlusion. The greatest palatal pressures were found 
at the correct vertical dimension of occlusion. The magnitude of the pressures 
ranged from almost nonrecordable pressures on the anterior strain gauges to sev- 
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eral ounces at the posterior gauges. The average palatal pressures were in frac- 
tions of an ounce with a time interval of 0.1 to 0.3 seconds, 


Deglutition (Figs. 8-10). 
A. 
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Fig. 12—A sound spectrograph of the word Mississippi. A, the pronunciation without the 
denture; B, with the denture at a decreased vertical dimension of occlusion; C, with the denture 
at the correct vertical dimension of occlusion; D, with the denture at an increased vertical di- 
mension of occlusion. 


The act of swallowing produced an undulating type of record. The deflections 
produced by the palatal pressures generally consisted of 2 to 3 peaks of diminishing 
quantitative values. The palatal pressures, and the time interval in which the pres- 
sures were applied, did not appear to be constant, irrespective of the degree of ver- 
tical dimension of occlusion that was studied. The average palatal pressures in the 
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act of swallowing saliva at the four strain gauges are presented in Table I. The 
average time interval in which those palatal pressures were applied are presented in 


Table IT. 


TABLE [ 


AVERAGE PALATAL PRESSURES IN OUNCES 


R. POST. L. POST. 
GAUGE GAUGE 


6.61 
6.61 16.49 
3.77 


PREMOLAR 
VERTICAL DIMENSION GAUGE GAUGE 


4.50 1.45 
4.30 1.94 
3.00 


RUGAE 


Decreased 
Correct 
Increased 


TABLE II 


AVERAGE TIME INTERVALS OF PRESSURE IN SECONDS 


L. POST. 
GAUGE 


R. POST. 
GAUGE 


RUGAE PREMOLAR 
VERTICAL DIMENSION GAUGE GAUGE 


1.23 1.20 1.20 1.20 


1.03 99 .94 95 
80 80 70 71 


Decreased 
Correct 
Increased 


Frequency spectrum analyses were made for the words “sixty-six,” ‘‘Missis- 


sippi,” and “whiskey” under the predetermined vertical dimensions of occlusion. 
The sound spectrograms conformed to the typical wave pattern as in the pronuncia- 
tion of the vowel “i” as in “tip.” A gross comparison of the relative peaks in the 
frequency spectra revealed a similarity in the three words pronounced, irrespective 
of the degree of vertical dimension that was employed. However, when compared 
to the spectograms obtained without the denture in place, it was noted that there 
was a decrease in the relative amplitude distribution, particularly in the higher 
frequency bands (Fig. 11). 

Sound spectrographs” were made of the same words. 
at the correct vertical dimension, the sound spectrograph produced a record of 


greater intensity in the higher frequency bands (Fig. 12). 


It was observed that 


CONCLUSIONS 


The importance of a correct vertical dimension of occlusion cannot be over- 
emphasized for it is conducive to the comfortable, physiologic functioning of the 


masticatory system. 
In speech and in swallowing, it was found that compensatory tongue changes 


resulted not only in changes of the magnitude of palatal pressures, but also in the 
time interval in which those pressures were applied. The optimum pressures were 
obtained with the correct vertical dimension of occlusion. 

Sound spectrographic methods in speech analysis warrant further study. 

I wish to acknowledge with gratitude the generous cooperation of the many individuals 
in the U. S. Naval Electronics Laboratory, San Diego, California, who have made this pre- 
liminary study possible. 
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REMOVABLE PARTIAL DENTURES WITH STRESS-BROKEN 
EXTENSION BASES 


E. Heescutarrr, L.DS., BCS. 


London, England 


HE CONTROVERSY BETWEEN supporters of a rigid construction in 
extension base dentures and supporters of dentures with stress-breaking de- 
vices goes on, possibly because of unavoidable shortcomings of both designs. By 
various means, both are aiming at a proper transmission and distribution of occlusal 
stresses toward the teeth and tissue underlying structures. The supporters of rigid 
construction are coming up against the fundamental law of leverage which poses 
an insoluble problem, namely that of the fulcrum with its more or less damaging 
effects to the teeth and bone. This problem is insoluble because we cannot elim- 
inate the leverage present in a rigid construction to meet masticatory stresses, 
which are simultaneously transmitted to media of different resiliency, such as the 
teeth and the mucosa covering the residual ridges. 

The second school of thought tries to overcome these difficulties by interposing 
a stress-breaking mechanism between the tissue and the tooth-borne parts of the den- 
ture. However, this solution also presents a problem: how to avoid overstressing 
the abutments, especially those proximate to the edentulous ridges, and at the same 
time protect the structures underlying the denture base. As a result, as many 
abutments as possible are used, and a part of the masticatory stress is allowed to be 
transmitted through stress-breaking devices to the abutment teeth. As the de- 
gree of overstress depends on the amount of masticatory force transmitted to the 
abutment teeth and their resistance, some dentists try to overcome this disadvantage 
by splinting the teeth by various methods. Unfortunately, this deprives the teeth 
of their physiologic movement. 

Other dentists allow only a negligible amount of masticatory stress to be 
transmitted to the abutments, or none at all. In consequence, the full impact of 
masticatory stresses on the ridge will overstimulate, and damage, the tissues 
underlying the denture base. The resulting necessity for rebasing in rather short 
periods reveals another disadvantage. 

Our endeavors are directed toward the construction of an extension base par- 
tial denture which would reauce or eliminate the shortcomings of other designs and 
which at the same time is simpler in design and more economic in execution. An 
additional objective is to avoid the mutilation of sound teeth due to their prepara- 
tion as required for different designs with their various attachments, splinting 


devices, etc. 


Received for publication Sept. 17, 1956. 
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STRESS-BREAKING DESIGN 


The simplicity of design is based on strict differentiation between tooth- and 
tissue-bearing areas in the mouth. Selected abutments and any present edentulous 
spaces between the remaining teeth are included in the tooth-bearing area. 
The tissue-bearing areas receive the extension bases (or base in unilateral dentures) 
and their supporting stress-breaking bars (Figs. 1 to 6). (For purpose of visual 
contrast, the tooth-borne parts of the denture-skeletons are shown light and the 
tissue-borne parts comparatively darker on the photographs. ) 


Fig. 1. 


Fig. 1—The design of a bilateral maxillary denture for a patient with teeth which are 
slightly affected by alveolar atrophy. A, The tooth-bearing area; B, the tissue-bearing area; 
C, the palatal bar; D, the base retention frames; E, the combination clasp; F, temporary con- 
nection; G, the stress-breaking bars. 

Fig. 2.—The design of a denture with a unilateral extension base and an edentulous space 
between tke remaining teeth. The teeth have been affected by alveolar atrophy. A, the base 
retention frame included in the tooth-borne unit; B, the tissue-bearing area; C, circumferential 
clasps; D, a bar clasp extending toward the cuspid; EZ, the retention frame for supplying the 
right bicuspid is added to the tooth-borne unit; F, a modified continuous clasp. 
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In the upper jaw all tooth-borne parts of the denture, such as occlusal rests, 
clasps, continuous clasp, etc., are connected with a rigid palatal bar and form a 
tooth-borne unit (Figs. 1 and 2). This arrangement establishes a supporting 
relationship between the teeth involved. Masticatory stresses transmitted to this 
unit are evenly distributed among the abutment teeth, as none of these is exposed to 
direct leverage action from the extension bases (Figs. 1 and 2). The center of the 
palatal bar is situated approximately in the middle of the palate. Stress-breaking 
bars (or one bar in unilateral dentures) originate from this center and connect the 
palatal bar with the retention frame over the ridge. Thus, this center provides a 
fulcrum for the stress-breaking bars or bar. This is the only connection between 
the extension bases and the tooth-borne unit of the denture. 

The resulting flexibility of the base can be adjusted by the width, diameter, and 
length of the stress-breaking bar, according to the condition of the ridge and the 
amount of stresses allowed to be transmitted to the tooth-borne unit (Figs. 1 and 
2). Due to the fact that by this arrangement only a negligible amount of stress will 
be transmitted to the individual abutment teeth, the flexibility of the stress-breaking 
bar can be reduced, and more stress may be transmitted to the tooth-borne unit. 
This decreases the pressure of the extension base toward the ridge. 

The design of mandibular dentures is based on the same principle. Tooth- 
borne parts of the denture, together with a rigid lingual bar and its connectors, 
form the tooth-borne unit (Figs. 3, 5, and 6). From this unit, slightly S-shaped 
flexible stress-breaking bars (or bar) branch off and terminate in the distal part 
of the retention frame. From here, a small connecting arm extends toward the 
mesial part of the retention frame to prevent any tilting of the base along its long 
axis during mastication. This arrangement permits more stress to be transmitted 
to the abutments. In the finished denture, the stress-breaking bar follows the lingual 
surface of the acrylic resin base a few millimeters above its edge (Fig. 4). 

These dentures allow for an independent movement of the extension bases. 
This feature is deliberate and not an accidental by-product of a constructional con- 
cept. The connection of the bases in conventional dentures is justified by the 
necessity for bilateral equilibration. The disadvantage of a bilateral equilibration 
is a resulting pressure toward the buccal aspect of the residual ridge. This 
pressure results from an unavoidable slight lateral tilting of the denture on the 
working side. This is the side on which the brunt of masticatory force is applied. 

In this denture design, the comparatively strong stress-breaking bars secure 
the necessary balance of the base. Although this lateral tilting cannot be elim- 
inated completely, it can be minimized, and the vertical stress can be more evenly 
distributed, thus giving additional protection to the bone. These measures are 
justified by the fact that rebasing was necessary only after very long periods of 
time, if at all. Another advantage of the design is that the least resilient part of the 


palate is avoided. 
CLASP DESIGN 


As a rule, circumferential clasps are used on posterior teeth (Figs. 2 and 5). 
A combination of bar clasp and circumferential clasp is used on anterior front teeth, 
especially on those which are unfavorable for circumferential clasps. The bar clasp 
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replaces the buccal shoulder and arm of the usual circumferential clasp. It is a 
resilient arm bent over the soft tissue to rest on the abutment tooth or even on 
two adjacent abutment teeth with an I-, T-, or U-shaped end. It provides satis- 
factory retention and is esthetically acceptable (Figs. 1, 3, and 5). 


In cases where the combination clasp may interfere with a proper arrange- 
ment of the adjacent tooth on the extension saddle, this tooth is added to the tooth- 
borne unit. This is done by separating the corresponding part of the base reten- 
tion frame from its main body and connecting it with the tooth-borne unit (Fig. 
2,E). This separated retention frame places the bar clasp (Fig. 2,D) above the 


Fig. 3. 


Fig. 4. 


Fig. 3.—The design of a bilateral mandibular denture. The teeth are firm and not affected 
by alveolar atrophy. The retainers are connected with the clasps and the lingual bar as parts of 
the tooth-borne unit. A, The tissue-bearing area; B, the tooth-bearing area with its tooth-borne 
unit; C, the lingual bar; D, combination clasps with their U-formed fingers resting on the 
cuspids and bicuspids. 

Fig. 4.—The detail of the design. A, The S-bent stress-breaking bar; B, the arm connect- 
ing the distal end of the stress-breaking bar with the mesial part of the retention frame. 
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artificial tooth toward the abutment. The separation between both retention 
frames is hardly visible in the finished denture. 

In cases where the front teeth are more or less affected by alveolar atrophy, 
the use of the continuous clasp (continuous retainer bar) is almost indispensable. 
It provides a distribution of masticatory stresses over more teeth, supports the teeth, 
serves as an indirect retainer, and protects the teeth against undue tongue pres- 
sure. In cases of more advanced alveolar atrophy involving the upper front teeth, 
the entire palatal aspect of the teeth is covered by a modified continuous clasp up 
to the cingulum. In this way the impact of the lower teeth on individual upper 
teeth is avoided, and, because of a slight pressure by the lip, the teeth are prevented 
from any further protrusion by being splinted indirectly (Fig. 2,/). 


Fig. 5. 


Fig. 6. 


Fig. 5.—The design for a unilateral mandibular denture for a patient with extensive ridge 
atrophy. More forces are allowed to be transmitted to the tooth-borne unit. A, base reten- 
tion frame to receive the central incisors is rigidly incorporated in the tooth-borne unit; B, the 
tooth-bearing area; C, circumferential clasps; D, a combination clasp. 

Fig. 6.—The detail of the design. A, The tooth-borne unit for maintaining the continuity 
of support over all of the teeth. 
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THE TECHNIQUE 


Even the best adapted partial denture is doomed to failure without adequate 
preparation of the mouth to ensure sound condition of teeth, gum, and bone. 
Clinical observation, roentgenograms, and study casts determine the extent of the 
treatment of the mutilated jaws which the partial dentures are to restore. The 
outline of the proposed metal casting is drawn on the study casts. 

The functional difference between the tooth- and tissue-bearing areas re- 
quires two kinds of impressions. The first impression is made to obtain a one- 
piece metal casting, which includes both tissue- and tooth-borne parts. The im- 
pression is made in modeling compound in a stock metal tray which is properly 
chosen and adopted. The impression is removed without chilling, and the entire 
part corresponding to the tooth-bearing area is cut off, leaving a well-walled space 
for a hydrocolloid, alginate, or rubber impression material. At the same time, the 
parts corresponding to the tissue-bearing area are slightly pressed down with the 
fingers. 

The prepared tray is filled with one of the above mentioned impression ma- 
terials, an accurate impression is made, and a cast is formed in stone. 

A shellac baseplate is fitted exactly to the cast and muscle trimmed to de- 
termine the maximum possible extent of the prospective bases. The baseplate is 
removed from the mouth and transferred to the cast. The extension of the bases is 
marked accordingly on the cast. Occlusion rims are now added to the baseplate 
and the jaw relation records are made. Steps must be taken to secure records of 
the correct vertical and centric relationships. 

The casts are transferred to an articulator and surveyed. The tissue-bearing 
areas are covered with tin foil, and the pattern of the prospective metal casting is 
carved in wax. At this stage, a rigid connection between the base retention 
frame and the tooth-borne unit is incorporated in the wax pattern. This tempo- 
rarily rigid cast will prevent any movement of the bases during the making of 
the impressions of the ridges (Fig. 1,F). 

After the metal casting is made and adapted to the cast, the edentulous ridges 
of the cast are covered with tin foil cold cure acrylic resin according to the outline 
marked on the cast, and fixed to the retention frame. 

The metal casting, with the acrylic resin bases attached, is tried in the mouth 
and adapted if necessary. A zinc oxide and eugenol paste is spread over the 
acrylic resin bases which are temporarily rigidly connected with the tooth-borne 
unit, and an impression of the ridges is made. Care must be taken not to 
allow the fingers to rest or to press on the bases while the casting is brought firmly 
in position. The casting is pressed toward the teeth by pressure over the occlusal 
rests. The patient is asked to make the movements of the lips, or of the lips and 
tongue (for mandibular impressions), which are usually used for molding the im- 
pression paste along the borders. A passive contact of the bases with the ridges 
is secured, and the ridges are thus protected against a continuous pressure while 
the mandible is in the rest position. The impression is removed and, if satis- 
factory, reinserted firmly in position. Then an over-all impression wth alginate 
impression material is made. The impression is removed with the metal casting 
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and the acrylic resin bases firmly fixed in it. A few millimeters of the borders of 
the base are kept clear by cutting away the alginate impression material. <A 
new stone cast is made and adjusted to the articulator with the previously used 
occlusion rims. If the occlusion rims do not fit well on the new cast, new maxillo- 
mandibular relations must be made. The teeth are set up, and the rigid con- 
nection between the base frame and the tooth-borne unit is cut off. 

The casting and the trial denture is tried in the mouth before the denture is 


processed and finished. 


SUMMARY 


1. Strict differentiation between tooth and tissue-bearing areas of the mouth 
simplifies the design of each individual partial denture. 

2. A tooth-borne unit, with its splinting and supporting ability, protects the 
teeth against overstressing, in spite of the fact that it receives a fair amount of 
the masticatory forces transmitted from the extension bases. 

3. The firm but flexible stress-breaking bar keeps the base in a well-balanced 
position. Therefore, an independent movement of the base becomes possible, 
and a better protection of the ridges is achieved. 

4. Mutilation of sound teeth becomes unnecessary with the partial denture 
design that has been described. This helps to maintain better mouth hygiene 
and prevents further dental caries. 

5. The technique suggested is simple and easy, so that construction of the 
denture is economical. This is an important factor from the patient’s point of view. 


2 Park Crescent, W.1 
Lonpon, ENGLAND 
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MECHANICAL AIDS IN STABILIZATION AND BIOLOGIC 
MAINTENANCE OF SUPPORTING STRUCTURES 


Levon M. SacurriaAn, D.D.S. 
Philadelphia, Pa. 


a. ADVANCES IN THE mechanical and biologic aspects of dentistry 
have lengthened the useful life of the dentition, thereby reducing the neces- 
sity for rendering a person edentulous. A sudden change to a toothless state 
could have a detrimental effect, both from a physical and psychologic standpoint. 
Every attempt should be made to preserve the patient’s dentition. As long as 
one good tooth remains in each jaw, it is often possible to stabilize and retain both 
the natural and artificial teeth. 


MECHANICAL AIDS 


Mechanical aids are essential adjuncts in the stabilization of natural and arti- 
ficial teeth, thereby contributing to the maintenance of the supporting structures.’ 
They serve as: (1) aids in the prevention of periodontal disease and the support 
of therapy; (2) orthopedic devices in the re-establishment of occlusal harmony ; 
(3) guides and patterns in occlusal reconstruction; (4) protection to preparations ; 
(5) sturdy anchorages in the form of multiple abutments in fixed bridgework, and 
as supports to internal attachments and precision rests, clasps, counterbalancing 
and retaining devices; (6) appliances for the correction of psychogenic afflictions 
and habits; (7) protective mouth-pieces for the prevention of impact injuries, 
protection of the teeth and tongue during shock treatments, and the prevention 
of occupational vibratory trauma; and (8) splints in the fixation of fractures. 

The materials in use are: silk and metal ligatures, orthodontic bands and arch 
wires, surgical cement packs, stationary and removable acrylic resin splints, re- 
tention clamps and guiding biteplanes, precious metal and chrome cobalt alloy 
castings, specially prepared fracture splints and external fixation appliances for 
the stabilization of teeth and the subsequent immobilization of bone fragments. 


THE BIOMECHANICS OF STABILIZATION 


Complete mouth rehabilitation, from the standpoint of function and esthetics, 
serves the same purpose in the adult as orthodontics does in the child. When in- 
dicated for reasons of therapy, the replacement of lost dental structures, or cos- 
metics, the biomechanics of stabilization assumes an even greater importance. Each 
and every corrective or restorative procedure, even to a simple filling, is subject 


Read before the American Academy of Restorative Dentistry, Chicago, IIll., Feb. 4, 1956. 
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to mechanical and biologic factors, effecting stabilization. The masticatory mech- 
anism is a complex but closely integrated unit. Its constituents are correlated to 
function efficiently and in a state of harmony. 

It is reasonable to assume that a tooth is never absolutely stable, but relatively 
stable, otherwise there would be no growth. When a tooth is no longer stable in 
function, it is removed. 

A state of equilibrium between the forces of growth and degeneration con- 
stitutes health. Living tissue has a greater latitude of tolerance than inert physi- 
cal matter. Inasmuch as we are able to take advantage of the adaptability, com- 
pensatory faculties and repair capacities of living tissue, we must not lose sight 
of the way of all flesh. The teeth and supporting structures are subject to constant 
changes brought about by forces of stress, to disturbance of irritants, such as in- 
fections, carious processes, calcarious deposits, food impactions, and other trau- 
matic injuries, and to changes brought about by inflammatory and degenerative 
diseases, atrophy with aging, and to the eventual termination in death. 

The viability of tissue is not to be underestimated. At times, a seemingly weak 
dental apparatus, when treated empirically and conservatively under favorable con- 
ditions brought about by diet, nutrition, and oral hygiene, may give surprisingly 
satisfactory service to the patient. Consequently, a rationale based primarily on 
engineering principles and methods cannot be adhered to dogmatically, as it may 
require compromise. 

In our diagnostic, therapeutic, and restorative procedures, the psychologic 
factors also play an important role in deciding whether to be radically conservative, 
conservatively radical, or moderate in our clinical judgment and the management 
of clinical problems. 

The functional equilibrium of occlusion, the use of mechanical aids, and the 
modification of tooth factors are the working means for minimizing the movement 
of natural and artificial teeth in function. 

The concepts of stabilization will be discussed in three phases as they affect: 
(1) occlusion, (2) natural teeth, and (3) artificial teeth. It is of clinical impor- 
tance to coordinate these phases into one integral unit. 


FUNCTIONAL EQUILIBRIUM OF OCCLUSION 


The first phase of stabilization deals with occlusion. We take into considera- 
tion the character of the neuromuscular mechanism, the anatomic characteristics, 
tonus, and the nervous integration of the muscles of mastication. The effect of 
functional force is manifested in magnitude, direction, and frequency of the appli- 
cation of force. It is related to the size of the teeth, cuspal form, and the con- 
stancy or intermittence of force. Cuspal interferences, congenital deformities, drift- 
ing and elongation of teeth (through failure to replace missing teeth), the loss of 
posterior support, pathologic wandering of teeth with periodontal disease, and 
bunching of anterior teeth, all have an adverse effect on normal function. Grave 
symptoms may be initiated by extreme variations in the free-way space. Landa* 
has stated that pathologic changes occur in the temporomandibular articulation when 
“bite-raising” exceeds the physiologic limits of tissue tolerance in mouth recon- 
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struction. Furthermore, when functional force is changed from intermittent to 
constant application, pathologic changes may be initiated both in the articulation 
as well as the supporting structures. Arthrosis, the wear and tear on the meniscus, 
clicking, possible pressure on the middle ear and tinnitus, may also be either the 
cause or effect of occlusal derangements. 

The observations made by Jankelson*’ suggest an approach to the problem 
of occlusion that is much at variance with the predominant concepts of the past 
century. The major function of occlusion is stabilization of the mandible against 
the maxillae, during the forceful muscular contractions of deglutition. Jankelson 
concludes that occlusion in deglutition is of a positive character, as distinguished 
from the light fleeting, tactile contacts occurring during incision and mastication. 

Other instances when positive occlusion takes place are in the pathogenic 
acts of bruxism and clenching. These psychogenic habits are accentuated when 
the occlusion is deranged. In addition, other injurious habits, such as thumb suck- 
ing, or holding bobby-pins, or other objects in the mouth, may produce abnormal 
changes in the temporomandibular articulation, damage to the supporting tissue and 
the tooth itself. 

In mouth reconstruction, the use of a removable or stationary provisional splint 
serves as an index to the establishment of a functional occlusal plane, the free-way 
space, and the elimination of lateral interferences in addition to protecting the pre- 
pared abutments. When we have tested and proved to our satisfaction and the 
comfort of the patient that the occlusion is balanced and will function efficiently and 
innocuously, then every attempt is made to duplicate the pattern in the completed 
restorations and replacements (Figs. 1 to 8). 

McCollum‘ and Granger” have advocated gnathographic studies for the restoration 
of normal function. The technique of recording the hinge axis, and for reproducing 
the relations of the jaws and the movements of the mandible on the Gnathoscope is 
critical and requires special training on a postgraduate level. 

If the principles of gnathodynamics are used, or if a simpler method in which 
the human jaw is used as an articulator is employed, the objective is the stabiliza- 
tion of teeth by the restoration of occlusal equilibrium. 


THE NATURAL TEETH AND SUPPORTING STRUCTURES 


In the second phase of stabilization, all efforts are directed toward the preser- 
vation of natural teeth and their supporting structures. A periodontic and endo- 
dontic evaluation will determine the number of teeth that can be saved. This initial 
survey includes an appraisal of the crown-to-tooth, tooth-to-tooth, and occlusal 
relations of the teeth, and the stamina of the patient. 

It may be necessary at times, for the sake of the over-all plan of reconstruction, 
to sacrifice other than loose teeth when their position is unfavorable. The removal 
of a healthy tooth may be indicated for an improved esthetic effect when such prac- 
tice is found to be essential for the physical or mental well-being of the patient. 
Teeth to be retained are restored to health by excavation of caries and restoration 
of lost structure, débridement, elimination of periodontal pockets, repositioning, 
splinting and bracing of weak teeth, endodontic therapy, and such other measures 
as may be indicated. 


2. 


Fig. 1.—The loss of posterior support contributed to the collapsed occlusion, and to the 
further protrusion of the mandible when in occlusion. The teeth were firm but there was 
periodontal disease with marked alveolar resorption, deep pockets, and fibrotic gingivae. 

Fig. 2.—Surgical preparation of the left maxillary quadrant. Gingivectomy was followed by 
electrodesiccation. The fulgurating needle-electrode dehydrated the tissue for the reception 
of a hydrocolloid impression material. 

Fig. 3—An acrylic resin splint is placed over the preparations. It is cemented with a zinc- 
oxide, rosin, and eugenol cement which is allowed to gow over the operated area of the gingival 
tissues. A removable acrylic resin splint is used in the lower arch to increase the occlusal 
vertical dimension. Note the contact of the anterior teeth with the mandible in centric 
position. 

Fig. 4.—The occlusal reconstruction with provisional acrylic resin splints and aluminum 
crowns. Note the gingival contour after the gingivectomy. The clinical crowns of the man- 
dibular incisors have been shortened. A functional occlusal plane and a free-way space is 
established. Lateral interferences are eliminated. . 
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The designing of restorations and fixed partial restorations follow well-known 
concepts of stabilization. In principle they consist of procedures for (a) adjusting 
occlusal relations to eliminate cuspal interferences; and (b) the reduction of the 
lateral component of the masticatory stress on abutments by narrowing the occlusal 
tables buccolingually, and by the reduction of cuspal heights. 

The principle of splinting and bracing is intended for the purpose of dis- 
tributing the occlusal load by the tying of a weak tooth with one or more others 
with stronger support. This has been a well-established procedure in periodontics, 
as described by Ariaudo,’ Sorrin,’ Hirschfeld,° and others. In occlusal reconstruc- 
tion, fixation is of value in strengthening the abutments of fixed and removable 


replacements. 
Fig. 5. 


Fig. 5.—Full-coverage castings are fitted and placed over the abutments, reproducing occlu- 
sal relations as seen in Fig. 4. 
Fig. 6—The completed restorations cemented temporarily with a soft-set cement. 


Clasping and bracing additional teeth helps carry the load. That portion of 
the masticatory stress is not imposed upon single abutments but is distributed. 
Schuyler,’ emphasizes the importance of clasps, completely surrounding the abut- 
ment teeth, or in the bar type of clasp, supplying the proper reciprocation of arms. 

The study cast is an excellent medium for planning partial denture design. 
However, an important step which is frequently omitted is that rests should have 
a positive seating in the crowns and inlays of the abutment teeth or in the enamel of 
natural teeth. To accomplish this, it is necessary to treat the mouth as a whole, 
making replacements whenever necessary. Rests and clasps should be designed 
so that forces are directed in line with the long axes of the abutment teeth. It is 
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in this direction that the strongest resistance is provided. Stress-relief, by such 
devices as the hinge-joint, allows free movement of the free-end saddle on the 
mucosa. The use of a stress-relief device (Figs. 9 and 10) favors the stability of 


big, 7. 


Fig. 8. 


Fig. 7.—Left, maxillary and mandibular casts with copperplated dies, and the four splints. 
Note the use of multiple abutments. Right, the completed restorations on the casts. 

Fig. 8.—Progressive stages of the reconstruction. Left, the mandible is protruded to achieve 
the maximum occlusion. Center, the occlusion with the mandible in centric position. Right, 
the completed restorations. 
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natural teeth, but in so doing, the load is directed to the osseous support of the 
artificial teeth. This additional strain should then be compensated for by other 


means. 
Fig. 9. 


Fig. 10. 


Fig. 9—A roentgenogram of the left mandibular third molar. A denture with a stress- 
relief device was worn for ten years. The tooth is firm and serviceable, but the cast crown has 
been replaced due to occlusal wear. A removable partial denture is in the maxillary arch. 

Fig. 10.—A swivel-type stress-relief device was used to retain this denture. Stabilization was 
developed by designing the denture with a large cast gold base, and by the centralization of 
occlusal forces and modification of tooth factors. 
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In the preparation of abutments and the use of recently developed impression 
procedures, it is frequently overlooked that surgical intervention which will con- 
tribute to stabilization is required at times. This may involve the lengthening of 
clinical crowns by the resection of gingival tissue, or sometimes by removal of a por- 
tion of the alveolar process to facilitate the construction of crowns and retainers 
for artificial teeth. Surgical trimming of tissue to produce deflecting contours, and 
the reduction of low border tissue attachments, fibrous tuberosities, and ridges for 
positioning of pontics may be indicated. These measures aid in the maintenance 
of mouth hygiene by the patient. 


Fig. 11.—Above, the roentgenograms of the three maxillary and one mandibular teeth re- 
maining in the patient’s mouth. Extraction of these teeth was contraindicated due to the exist- 
ence of a blood dyscrasia which followed extensive radiation therapy. Below, these teeth 
were treated and restored. 


Two procedures in surgical diathermy, as described by Saghirian,” Ogus,” 
Brecker,” and Miller,” are the methods of choice for certain delicate surgical inter- 
vention which would be difficult to perform otherwise. 

The dehydrating effect of the desiccating current (spark-gap) is indispensable 
in obtaining a dry field for rubber-elastic and hydrocolloid impressions ; in the con- 
struction of multiple inlays, full coverage abutments, provisional acrylic resin 
splints ; and in the application of self-curing resin fillings. 

The cutting current of the high frequency generator (spark-gap, tube, or 
blend), applied with a fine needle or loop electrode, is effective in festooning of 
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gingival margins, clearance of shoulders, as well as in the repositioning of gingival 
tissue after the completion of restorations. 

It is considered good practice to sand-blast or buff the occlusal surfaces of large 
fixed partial replacements to detect premature contacts, and when completed, to 
place them with a soft-set zinc-oxide, rosin, eugenol cement, for a probationary 
period, before they are finally secured with cement. This gives the dentist an op- 
portunity to make subsequent radiographic examinations, desensitize the abutments, 
and make further adjustments if needed. 

Stabilization of natural teeth is further improved by the patient’s home care, 
which includes following a balanced, nutritious diet and proper oral hygiene. 
Periodic checkups and adjustments are also prescribed. 


Fig. 12. 


Fig. 13. 


Fig. 12.—The full-coverage abutments in place. 
Fig. 13.—An extended pontic is added to the anterior splint for the reception of a pre- 
cision rest. 


EDENTULOUS AREAS AND ARTIFICIAL TEETH 

The third phase in stabilization is directed to the preservation of the denture 
foundation. 

A denture, according to DeVan,“ is stable, if it successfully resists the func- 
tional forces that tend to alter the positional relationship of the denture to its 
osseous support.’ The primary problem is the preservation of residual bone. All 
bone, especially cancellated bone, is more resistive to compression than to tension. 
After mucosal displacement, residual bone is subject to tensile and shear stresses. 
These lateral forces tend to dislodge the denture base and cause resorption. 
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The vertical component of masticatory stress is best tolerated by the supporting 
structures of the teeth. Internal attachments and retainers, with their precise 
path of insertion and removal, transmit functional stress in a vertical direction. 
Additional torque on the teeth and tilting is minimized by maintaining the parallel 
paths of insertion, and by the splinting of teeth to make use of multiple abutments. 
Unlike the action of the stress-relief device, internal attachments and other 
parallel retainers spare the edentulous support by directing an appreciable portion 
of the load to the abutments (Figs. 11 to 16). 


Fig. 14. 


Fig. 15. 


Fig. 14.—The removable partial dentures were designed with large bases which extended 
to only the first molar region on the left side. The patient could not tolerate pressure on that 


side because of radiation therapy. 
Fig. 15.—Stabilization was developed by the centralization of the occlusal forces, omission 


of the molar teeth, narrowing the occlusal tables, and by the elimination of lateral interferences. 


To improve the stability of the partial denture, infrabulge retainers and stabiliz- 
ing arms are placed below the survey line, at the greatest dimension of the tooth, to 
resist dislodging vertical forces. Parallel frictional contact surfaces may be utilized 
also to restrain the appliance against lateral movement. 

In order to compensate for the additional strain on the osseous support, 
DeVan”” advocates changing the anatomic tooth factors. He states, “The factors 
involved in the relation of the teeth to the denture foundation are position, propor- 
tion, pitch, form, and number.” 
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Position.—The posterior teeth should be placed in as central a position in ref- 
erence to the foundation as tongue function will allow. Centralization of the teeth 
will result in a more constricted arch. Should the tongue be unduly restricted, the 
arrangement may be modified by allowing only the lingual cusps of the lower teeth 
to come in contact with the opposing teeth. The palate may be padded, thereby 
reducing the size but retaining the form. 

Proportion.—The size of the teeth is reduced, using smaller, narrower teeth 
with the occlusal tables constricted buccolingually. 

Pitch—tThe pitch or inclination of the teeth is reduced, placing the occlusal 
plane parallel to that of the base plane. 

Form.—Cusp inclines are reduced to avoid interference with the temporo- 
mandibular joints and their inclines. 

Number.—The teeth may be reduced in number. Thus it may be expedient 
to eliminate the second molars on free-end partial denture bases. 


Fig. 16.—Internal attachments were used in the maxillary denture to distribute stresses pro- 
portionately on the natural teeth and the edentulous support. The mandibular prosthesis has 
a retainer with a stress-relief device to direct the occlusal forces mainly on the edentulous 
support, and to reduce the torque on the one remaining tooth. 


The partial denture base, preferably of cast metal, should reproduce accurately 
the detail of the mucosa, and cover the maximum area of the osseous foundation 
without impinging on the soft tissues. The dual impression technique advocated by 
Hindels” merits consideration, because it compensates for the displacement of the 
mucoperiosteum under masticatory stress, thus adding to the stabilizing influence 
of the denture base. With this technique, the denture, when first inserted, will 
exhibit a slight lifting of the occlusal rests off the floor of the rest seats, with the 
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rebounding tissue upon release of the masticatory stress. After a period of use, the 
occlusal rests will soon return to their definite seats. When internal attachments 
have been used they have been adjusted to compensate for this settling. 

The esthetic effect of restorations is of importance to the patient, to the prac- 
tice, and to the personal satisfaction of the dentist. The anterior teeth should be 
placed so they support the lips in natural contour. If this should require a vertical 
overlap, the patient is advised to refrain from mastication on the anterior segment 
of the restorations. It should be remembered that artificial teeth are substitutes, 
and should not be expected to do the same amount of work as their predecessors. 
It is wiser to reduce the efficiency of a partial denture, if necessary, than to over- 
load either the abutments or the edentulous foundation. 

The diet and nutrition are important to the edentulous foundation and the gen- 
eral health of the patient. The patient is instructed about dietary requirements at 


the terminal adjustment period. 
Fig. 17. 


Fig. 18. 
Fig. 17.—Tissue-borne provisional acrylic resin dentures without retainers were worn dur- 


ing the reconstruction, and served later as spare dentures. 
Fig. 18.—The completed dentures made of cast gold and with tube teeth. 


SUMMARY 


Dentistry has developed new materials and techniques for saving teeth, re- 
placing lost structures, and improving the appearance of teeth so it should be 
rarely necessary to make a patient edentulous. 

The biologic maintenance of the neuromuscular mechanism, the temporoman- 
dibular articulation, and the supporting structures require the stabilization of teeth, 
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both natural and artificial, by the functional equilibrium of occlusion, and the use of 
mechanical aids. 

Natural teeth and their supporting structures are often restored to health and 
useful function by surgical preparation, splinting and bracing, and stress-relieving 
of mobile and weakly supported teeth. Multiple abutments provide firm attach- 
ments for pontics and replacements. 

Special emphasis is placed on the preservation of tissues supporting artificial 
teeth. The designing of dentures with large and rigid bases, centralization of 
occlusal forces, modification of tooth factors, and the use of parallel retainers is 
aimed at the reduction of the load on the osseous support. This will minimize the 
process of resorption, and coincidentally relieve the abutment teeth of additional 
strain. 

In restorative and reconstructive procedures, our efforts are directed toward 
the goal of preserving the supporting structures of the mouth in health and function. 
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DIAGNOSIS OF LESIONS ASSOCIATED WITH DENTURES 
Hamitton B. G. Rosrnson, D.D.S.,M.S.* 


College of Dentistry, Ohio State University, Columbus, Ohio 


NE OF THE reasons that a professional dental education is essential for the 

man who assumes responsibility for the denture patient is the possibility of in- 
volvement of the associated tissues in disease processes. While a technician can 
be trained to aid in fabrication of prosthetic devices, his lack of knowledge of re- 
actions and diseases of the oral mucosa, bone and associated structures limits him 
to an auxiliary role. In highlighting this relationship the high incidence of oral 
cancer, which accounts for over one-twentieth of all cancer deaths, is most dramatic, 
however, hyperplasias, inflammatory reactions, allergic responses, traumatic lesions, 
vitamin deficiencies, and benign neoplasms are of even greater importance on the 
basis of frequency of occurrence and require the service, vigilance and scientific 
knowledge that are derived from dental education, both undergraduate and graduate. 


DIAGNOSIS 


Thorough visual inspection is the first requisite in examination of the dental 
patient. This is preferably accomplished with the aid of tongue blades in good light. 
The mouth should be sprayed with a detergent type solution to remove loose debris 
before this inspection. The mouth mirror may be used as an aid after this gross 
examination which includes the lips, tongue (with its base), buccal and labial 
mucosa, palate, floor of mouth, gingiva and teeth. 

Palpation with two fingers (or both hands as in examination of the floor of the 
mouth and parts of the cheeks) may disclose hard, soft and fluctuant masses. In- 
duration of a lesion leads to a suspicion of malignancy. The nodes of the neck 
should be included in this phase of the examination. 

Radiographic examination is essential to aid in discovery of lesions within 
the bone and to aid in determining the extent of soft tissue lesions in the region 
of the bone. 

History offers clues to aid in diagnosis. The dentist must know what infor- 
mation is important and must learn by experience how he can best elicit it. Some 
dentists prefer and excel in use of charts and tabular forms while others gain more 
information in conversational interviews. 

Biopsy is essential to complete the diagnosis of any suspected neoplasms but 
should not be considered only as a “cancer test.’ Biopsy should be used for any 
lesion which cannot be finally identified by other means. In this manner it becomes 
*Associate Dean. 
Reprinted from the Southern California State Dental Association Journal, July, 1956. 
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a routine rather than an emergency procedure. Every dentist should learn to 
remove tissue for examination by the pathologist and should know the proper 
method of handling such specimens. 


TISSUE REACTION TO DENTURES 


Dentures are carefully constructed to function with minimal tissue stress. The 
tissues under dentures, in particular bone, are subject to constant change due to 
local and systemic factors and ageing. Unfortunately, many patients gain the 
impression that dentures are “permanent.” Even well designed and fabricated den- 
tures require rebasing, adjustment or replacement in varying periods of time, de- 
pending in large part on the biologic reaction of the patient’s tissues. 

Denture hyperplasia may result from dentures that move on their base, from 
dentures impinging on soft tissues or from deep, “relief” type, recesses in the 
tissue-borne surfaces. Hyperplasia of the mucosa of the denture-bearing ridge is 
most frequently observed in the anterior maxillary areas when upper dentures oc- 
clude with natural lower anterior teeth in the absence of natural or artificial posterior 
teeth. The underlying bone usually is resorbed. Surgery may or may not be 
necesary, but construction of adequate dentures for all edentulous areas is essential. 
These hyperplasias are almost always benign. 

Soft enlargements of the labial or buccal tissues may result when denture 
edges impinge following loss of bony support. These enlargements are often 
largely edematous in nature and reduce greatly in size, or even disappear, when 
dentures are removed for several weeks. If the tissue does not regress spon- 
taneously, surgery is indicated. In all cases, replacement with dentures which are 
properly adapted is required. 

Denture hyperplasia in the palate is often the result of over accentuated “relief” 
areas combined with movement of the denture on its base. Recently, we have ob- 
served several patients with papillary hyperplasias (papillomatosis) in the palate 
under acrylic resin dentures that move slightly in mastication and with definite 
borders to relief areas. These lesions show precancerous tendencies designated 
pathologically as pseudoepitheliomatous hyperplasias and in infrequent cases show 
frank carcinoma. We are greatly impressed with the malignant potential of all of 
these papillary lesions and recommend complete surgical removal. The excised 
tissue should be subjected to microscopic examination. 

Ulceration may appear as a more or less acute lesion in particular where the 
denture borders press deeply into the tissues. Ulcers are signs of trauma and should 
be treated by removal of the irritant. 

Hyperkeratosis may be observed in regions of low grade chronic trauma, in 
particular at the denture border. The lesions may vary from mild keratosis to 
leukoedema to frank leukoplakia with more severe reaction. Removal of the irri- 
tant is important. 


STOMATITIS IN DENTURE PATIENTS 


Any of the stomatites found in patients with natural teeth may be found in 
edentulous patients. They include burns, nonspecific infections, herpes, periadenitis 
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mucosa necrotica recurrens, erythema multiforme, lupus erythematosus, pemphigus, 
histoplasmosis, stomatitis venenata, stomatitis medicamentosa, necrotizing ulcera- 
tive stomatitis, noma, thrush, gonococcal stomatitis, syphilis, tuberculosis, actinomy- 
cosis, cheek chewing lesions, stomatitis nicotina, lichen planus, leukoplakia, chronic 
atrophic senile mucositis, irradiation effects and irritation hyperplasias. 

The dentist must be alert for the symptoms of these lesions. Denture pa- 
tients often notice Fordyce spots (intra-oral sebaceous glands), the operculum over 
the parotid duct orifice, pigmentations and labial glands for the first time after 
dentures are inserted. The dentist should alert the patient to these normal struc- 
tures before inserting dentures. 


NUTRITONAL DEFICIENCIES 


Denture patients often reduce intake of vitamins and protein-rich foods be- 
fore surgery due to discomfort associated with periodontal disease or pulpal involve- 
ment. After surgery, the lack of teeth may impair food intake, and even after 
denture construction the patient must learn to eat with a new masticatory appa- 
ratus. All of these factors may contribute to primary nutritional deficiency. 

The patient’s diet should be supplemented during this period, and the patient 
should be observed for any symptoms of nutritional deficiency. This nutritional 
counseling and clinical study should be part of the responsibility of the prostho- 


dontist. 


NEOPLASMS 


The premalignant hyperplasias and neoplasms observed under dentures have 
been mentioned. The importance of frequent re-examination of edentulous mouths 
cannot be over-emphasized. Haebock* observed that of 50 patients with carcinoma 
of the hard palate 33 were wearing dentures, and 21 of the carcinomas were con- 
sidered as resulting, at least in part, from denture irritation. 


CONCLUSION 


The dentist has the responsibility of diagnosis, prevention and treatment of 
lesions in the denture patient. Some of the lesions result from the denture “out- 
living” its usefulness in the particular mouth, while others are not related directly 


or indirectly to the denture. 
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REFLEXES, REGISTRATIONS, AND PROSTHETIC THERAPY 
Niets Britt, L.D.S.* 


Royal Dental College, Copenhagen, Denmark 


HE ODONTOLOGIC LITERATURE WHICH deals with problems con- 

cerning registrations of the movements and positions of the mandible for 
purposes of prosthetic rehabilitation can roughly be divided into two groups. One 
of these maintains that the occlusal pattern of complete dentures must be constructed 
according to a registration of a retruded position of the mandible. This position is 
a border position. The other group maintains that the occlusal pattern must be made 
in accordance with a prevailing functional occlusal position—or positions. These 
positions are usually not border positions. The concept of the one group is that the 
mandible functions primarily in a retruded position, whereas the other group ap- 
parently contends that it functions in intermediary positions. Views so widely con- 
flicting have evoked various procedures for complete denture construction differing 
on principle, and many of these differing procedures have turned out to be clinical 
successes. In consequence, both groups maintain that the fact that their particular 
methods are yielding good clinical results proves that their theoretic concept of 
the functional positions of the mandible must be correct. A method, however, 
devised on certain theoretic considerations is no proof of the truth of the theory 
employed, merely because the method is of clinical value.” The question is still 
open and cannot be answered until results of further investigations on a more 
scientific basis are available. 

Nevertheless an attempt will be made to establish a new theoretic basis for 
registrations. The concept put forward is based on studies of neuromuscular func- 
tion. While this article does not pretend to be in any way complete, it does, however, 
stress a new aspect in current discussion. An effort will be made to show that 
the two groups whose theories are the subject of discussion are not entirely right, 
nor are they totally wrong. The main conclusion of the article is that complete 
dentures must be made on a registration of the mandible in its most actively re- 
truded position. By this measure, due consideration is given to neuromuscular 
conditions in that group of patients whose maximal intercuspation of their natural 
teeth was identical with a retruded position of the mandible. If necessary, this 
registration must be modified to the extent that the occlusal pattern will comprise 
registrations of prevailing functional occlusal positions. This must be done in those 
patients in whom, formerly, maximal intercuspation was forward of the retruded 
position of the mandible. By this means, the occlusal pattern in these patients 
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is adapted in such a way that it permits the condyles to take up intermediary posi- 
tions as well as retruded border positions during occlusal contact. This procedure 
will essentially add to the stability of the dentures and their optimal function, to 
prevent the occurrence of pathologic conditions in the denture foundations and/or 
other functional units of the masticatory mechanism, i.e., muscles, joints, etc., 
and will thus further the somatic and psychic well-being of denture wearers. 
At the Department of Prosthetic Dentistry of the Royal Dental College, Denmark, 
principles for complete denture construction have been taught which include such 
registrations. 

If complete dentures are to be of any use for a patient, it is essential that 
they meet the basic requirements set up by the neuromuscular function of the 
masticatory mechanism. The prosthodontist, in consequence, has a need of knowl- 
edge of the physiology of nerves and muscles, especially of the mechanisms of 
conditioned and unconditioned reflexes. 


GENERAL FEATURES OF THE STRUCTURE AND FUNCTION OF THE 
NEUROMUSCULAR SYSTEM 


Synapses are junctions between two or more neurons. At these points, 
impulses from one neuron are being converted into new impulses in other neurons, 
and the normal pattern of muscle activity does not work without the active co- 
operation of synapses. The function of muscular activity is based, to some extent, 
on nervous impulses originating in the proprioceptive system. The nerve endings 
or “receptor organs” of this system are to be found in muscles and tendons in the 
shape of spindles. These spindles record various states of tension originating in 
muscles and tendons alike as the result of muscular activity. In periodontal 
tissues’ and in joint capsules, a great number of receptor organs are likewise to be 
found with similar functions. By adequate stimuli, impulses originate in the re- 
ceptor organs, and these impulses pass along afferent nerves—‘“receptors” to the 
central nervous system. This system comprises synapses, which convert the 
impulses, and these are, in some cases, transmitted directly through efferent 
nerves—“effectors” to the muscular system, which then goes into activity. A 
muscle is called an “effector organ” in this connection. This relationship between 
a receptor organ and an effector organ, in which impulses are transmitted by only 
two neurons, a sensory and a motor neuron, and pass only one synapse, is termed 
a simple reflex arc. Instead of passing through such a monosynaptic reflex arc, 
the original impulses may be transmitted to higher centers within the central 
nervous system by other afferent paths, and pass several synapses before they are 
bent back over efferent pathways. This complicates the reflex arcs, and the pattern 
of muscular activity based on multisynaptic reflex arcs is more extensive and co- 
ordinated. 

A muscle is composed of a certain number of motor units which are made 
up of a nerve fiber and a group of muscle cells. On an average, 150 cells are 
innervated by one nerve fiber. Muscle cells belonging to the same motor unit are 
distributed throughout the muscle to which they belong and, together with their 
effector nerve, constitute a functional unit. This means that the muscle cells re- 
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spond simultaneously and with equal force to impulses imparted to them by their 
effector. The various motor units, however, are not made up of the same number 
of cells and do not possess equal threshold values to stimuli. Muscular activity 
originates in the smallest units of the lowest threshold values. Next to be in- 
volved are the units that are somewhat greater, possessing a somewhat higher 
threshold value, and gradually as the threshold values of the various units are 
being transgressed, the power of contraction of the muscle is increased. The 
transitional stage of a muscle from total relaxation to maximal contraction may 
in this way be graduated.* 

Efficient muscular activity is not the result of separate contractions of in- 
dividual muscles effected through simple reflex arcs, but is established as har- 
moniously coordinated mass movements’ along complicated reflex arcs whose in- 
tegration takes place in the cerebrum. Even the closing of the mouth, which to 
all appearance is a quite simple movement, is performed by way of a mass move- 
ment.” 

As long as impulses are transmitted along subcortical paths, consciousness is 
not involved in muscular activity, which is then exclusively a reflex action.” Gen- 
erally, consciousness is merely engaged in order to initiate and/or terminate re- 
flexes. 


GENERAL FEATURES OF THE NEUROMUSCULAR SYSTEM OF THE 
MASTICATORY MECHANISM 


Muscles attached to the mandible have varied and alternating functions. They 
may (1) act as the actual performers of movement, (2) exercise a balancing effect 
on the activity of the actual performers of movement, and (3) stabilize the condyles 
in definite and varied positions while movements are being undertaken." 

In normal closure, the closing muscles are the prime movers of the mandible. 
They are opposed by antagonists, the opening muscles, however, without obstruc- 
tion to movement. Indeed, the function of the muscles of opening ensure a greater 
measure of stability by investing the movement with greater harmony and precision. 
The same underlying principle applies when a flag is to be hoisted without being 
blown away from the pole. The flag is being suspended between that part of the 
line which is above the flag and that part which is below. By slackening the pull 
in the lower line while increasing that of the upper line, the tension of the latter 
prevails and the flag glides upward, while at the same time the movements of the 
flag are being kept under control. 

In closure of the mouth, the same sort of thing happens. Through an in- 
tensification of the contraction of the elevator muscles, the mandible is raised. 
The increased contraction is reciprocated with a corresponding gradual alteration 
of tonus of the opening muscles, through a so-called reciprocal innervation of these 
muscles. If movement is performed with the mandible in its most retruded posi- 
tion, other groups of musculature come into play which serve the purpose of 
stabilizing the condyles in their retruded position. Under normal conditions in 
a combined movement of opening and closing, a certain pattern of innervation 
exists. In case of conscious closure, impulses are transmitted from the cerebrum, 
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producing contractions of the elevator muscles, while at the same time through 
the reciprocal innervation an altered tonus of the openers is being initiated. 
When the teeth come into contact, the pattern of innervation is reversed to serve 
a contraction of the openers and an alteration in tonus of the closing muscles 
(Fig. 1). The activity of all integrated muscles must be timed with great ac- 
curacy. In order to achieve the greatest degree of harmony and precision dur- 
ing actual movement, the performance of a single muscle must necessarily be 
attuned to the performance of all other muscles taking part in such a mass move- 
ment. Furthermore, the muscles must be tuned to the conditions under which 
the movements are to be undertaken, i.e., with more or less display of strength, 
at a quicker or slower rate. In asymmetrical movements, the claim on precise 
coordination is still greater because the mandible connects two joints on each 
side of the midline of the body, which means extraordinary working conditions 
for the musculature of the mandible. As distinguished from an arm or leg 
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Fig. 1.—Reciprocal innervation. The opening muscles are represented by the external 
pterygoid muscle and the closing muscles by the masseter muscle. Left, Stimulation of the 
external pterygoid muscle in opening coincides with an inhibition of the masseter muscle. 
Right, This pattern of innervation is reversed in movements of closure. 


which can be moved independently of the function of the musculature of the 
opposite side, the two halves of the mandible move as a functional unity. There- 
fore, right-side muscular activity must, of necessity, be coordinated with activity 
in the opposite side, and such integration of activity requires special over-all 
centers which are found in the mesencephalic root of the fifth cranial nerve.*” 


The fact that movements of one joint must be accompanied by corresponding 
movements of the opposite joint distinguishes the mandibular articulation func- 
tionally from other joints, but in other respects points of resemblance are found. 
It seems reasonable to believe that muscular activity, which will secure the func- 
tional integrity of other joints, will also safeguard the function of temporomandib- 
ular joints." This concept is consistent with an observation made by Posselt.” 
He states that if a registration of a Gothic arch (needle point tracing) be made 
by active movements, the recording will be approximately 0.1 mm. forward of 
a similar registration made with passive movements. The intervening space be- 
tween the two recordings may be considered as a safety zone. In active move- 
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ments, the mandible is moved by the muscles, and it is believed that at some 
juncture in a dorsal displacement a certain pattern of innervation is being induced, 
which causes an interruption of the muscular activity necessary for the continuation 
of the movement. This happens in a split second just before the ligaments of the 
joint capsules will quite mechanically take up and prevent the movement, and by 
this mechanism the occurrence of pathologic disorders in the nature of peritendi- 
noses and the like in and around the temporomandibular joint capsule is prevented. 
This protective action, like most other movements of the mandible, is performed 
on the basis of certain reflex patterns. 


CONDITIONED AND UNCONDITIONED REFLEXES 


Reflexes fall into two groups: Conditioned and unconditioned, and the process 
of adaptation which patients must undergo in order to become familiar with the 
use of dentures can be accounted for by the concept of conditioned reflexes. 


At the time the nervous system is formed, the patterns of certain forms of 
movement are being established: gait movements, masticatory movements, etc. 
According to current concepts, nerve paths forming the basis of such patterns are 
primarily passable, which means that nerve impulses can be passed along such 
paths unhindered and without previous practice. Adequate stimuli will initiate the 
reflex patterns concerned, and expedient patterns of movement will develop follow- 
ing continued stimuli. 


It must be presumed, however, that the number of nerve paths incorporated 
in any preformed reflex pattern is far greater than the number employed by any 
special movement pattern. The reflex pattern is capable of action on many different 
lines. Just as in the case of a photographic plate where only the lighted parts are 
being developed and fixed, only those nerve paths of a reflex pattern which form 
the basis of the actual movement pattern are being activated and fixed. 


We are led to believe that this principle applies to the refley patiern of the 
masticatory mechanism too: When the teeth erupt and come into cc-lusal contact, 
the periodontal membranes come into operation as “reflexigenous zones.”” During 
occlusion, the periodontal membranes are loaded and a state of tension develops in 
the periodontal fibers. This tension is recorded by the receptor orafys of the 
periodontal tissues. From the latter are transmitted afferent stiv€ii activating 
part of the nerve paths comprised in the reflex pattern, and, throggh continuous 
intermittent contact, certain selected paths are being developed and fifted, eventually 
forming a movement pattern. { 


Although no experimental evidence is provided, it is thought that the establish- 
ment of a movement pattern is in progress over a number of years and that it is 
intimately connected with the eruption of teeth. A reciprocal influence exists be- 
tween the reflex pattern and the growth pattern which governs the eruption and 
position of the teeth. This seems to be the opinion of Ballard.* As a result, a 
maximal intercuspation develops, which, in some patients, is identical with the 
most retruded position of the mandible, while in others it is forward of the re- 
truded position. 
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It is suggested that the stability of function of a movement pattern, however, 
requires myelinization of those nerves of the reflex pattern that constitute the 
movement pattern. The formation of myelin sheaths takes place simultaneously 
with the coming into function and frequent activity of the specific nerves." The 
formation of myelin sheaths may be considered as a process of maturation to which 
a movement pattern is subjected in order to attain optimal function, and reflexes 
initiated by such a mature pattern are termed unconditioned reflexes. 

The completion of development of a pattern does not prevent the appearance 
of other reflexes, but these are of a different type. Such conditioned reflexes are 
being developed at a subsequent stage. They are to a greater extent subject to 
external conditions, which will govern greater or lesser variations from one in- 
dividual to another. However, unconditioned reflexes hold a certain priority over 
conditioned reflexes, even if under normal conditions either type will appear with 
equal frequency. The fundamental difference between the two types of reflexes is 
that independent action of a conditioned reflex is not possible. It is to be conceived 
as a supplement or increment to an existing reflex pattern of the performed type, 
whose adequate stimuli are being replaced by other stimuli, originally neutral, 
which through repetition cause an initiation of the reflex pattern. Pavlov’s experi- 
ments on the secretion of saliva in dogs serve as an illustration of this mechanism. 
Through direct contact with the oral mucosa, food may produce salivary secretion. 
This response is an unconditioned reflex. Gustatory or visual sensations will 
produce the same response. These are, at first, neutral stimuli in relation to the 
secretion, but by being repeated simultaneously with the consumption of food, 
they may gradually be able to produce secretion of saliva independent of food 
consumption. In this case the reaction is a conditioned reflex. 


SUPPLEMENTING A MOVEMENT PATTERN 


The constant switch of a preformed reflex pattern to new reflex pathways 
requires a continuous repetition of impulses through such pathways. After some 
practice, the time required for a response will be seen to be dwindling. The pas- 
sage of the impulses through the nerves and their synapses have in some way been 
“facilitated.” Further, a suppression of other impulses likely to occur may arise, 
which otherwise would have been a hindrance to the suitability of the movements. 
This phenomenon is termed “inhibition.” 

In case a movement pattern is supplemented with conditioned reflexes, a 
certain amount of plasticity is imparted to it, similar to what is seen in various 
kinds of tissue. Bone may, for instance, adapt itself to changes of functional condi- 
tions by means of a reorganization of its structure. A similar adaptability is 
found in other types of tissue belonging to the masticatory organ, and movement 
patterns must possess a similar adaptability, in order to be able continuously to 
maintain optimal function in accordance with the changing conditions. There is 
a wide difference between the performance of a movement pattern in a young in- 
dividual with intact cusps and that of the same pattern after a span of years during 
which the dentition has suffered pronounced abrasion, to say nothing of those 
cases in which extensive changes in the occlusal pattern have taken place as the 
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result of loss of teeth. Eschler” has demonstrated an extensive reorganization of 
the nervous coordination of the masticatory musculature caused by extraction of 
a single lower first molar. 

If changes which call for treatment with prostheses, especially complete den- 
tures, are involved, the cortex will initially be engaged in the development of con- 
ditioned reflexes, but, gradually, as the latter are being established and included 
into the activity of the preformed reflex pattern, the activity of cortex will cease, 
and at about that time when patients are no longer aware of their dentures, the 
process of adaptation is said to be accomplished.” In elderly people where processes 
of involution are taking place, the adaptation to new dentures may be difficult. 
Progressive atrophy of the cells of the cortex may prove a hindrance to the pro- 
duction of new reflexes.” 


THE IMPORTANCE OF EXTEROCEPTORS FOR THE MUSCLES OF MASTICATION 


Under normal conditions and with a complete set of natural teeth, masticatory 
and other movements of the mandible are believed to be executed on the basis of 
a preformed reflex pattern. Adequate stimuli are, among others, those impulses 
which originate in certain periodontal receptor organs pertaining to the proprio- 
ceptive system. The sensitivity of these receptor organs is so great that if pieces 
of paper of different thickness be successively placed between the teeth, the 
differences may be perceived. Coordinated mass movements are, however, not ex- 
clusively dependent on impulses from the proprioceptive system, other sensitive 
nerves being of significance. An example is the numbness arising in fingers ex- 
posed to heavy cold, which paralyzes normal muscular activity of the fingers. This 
is due to disturbances in afferent impulses in the receptors of the skin and is not 
related to the musculature. The receptors which, in this case, fail are the ex- 
teroceptors. Their normal function is to transmit sensations from the external 
environment. 

Exteroceptors of special interest to us are those of pressure, touch, and pain. 
They are found in great numbers in the oral mucosa, including the tongue, and are 
of great importance for the execution of perfectly timed movements of the mastica- 
tory mechanism. Patients who have had sensitive nerves severed by surgery in 
the oral cavity have not always, been capable of normal movements postoperatively. 
Another example is: A patient, whose denture retention depended primarily on 
the muscles of the cheeks, the lips, and the tongue, lost control of the dentures when 
surface anesthesia in the form of Xylocain paste was administered to the mucous 
membrane. 

Pain greatly influences muscle reflexes. In most cases, pain impulses will take 
priority to impulses which normally determine the activity of a movement pattern, 
and this is equally true of the movements of the mandible.” When mandibular 
movements thus are restricted by pain caused by a dentitio-dificilis, this phenom- 
enon is called a “reflex interference” by Thielemann” as distinguished from the 
usual “mechanical interferences.” But it is highly probable that many of the latter 
ought to be conceived as reflex interferences as well established by proprioceptors 
of the periodontium. Certain types of occlusal relations, such as a deep vertical 
overlap with limited anteroposterior but marked lateral movements, seem to justify 
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such a concept, and Grewcock and Ballard” maintain, on the basis of clinical evi- 
dence, that even weak occlusal contacts are capable of altering a movement pattern. 

If a patient loses his teeth, he is at the same time deprived of the possibility that 
the movement pattern can work on the basis of the usual stimuli. The means of 
conveyance of the stimuli from the receptor organs in the periodontium has been 
lost by the extraction of teeth. In order that the movement pattern may resume its 
activity, other impulses must be imparted to it. This may be achieved by the 
pattern being supplemented with nerve paths whose receptor organs take over the 
function of the lost receptor organs. The receptor organs of pressure and touch 
in the oral mucosa are the receptor organs capable of such compensating function. 


RECORDING CENTRIC RELATION AND ESTABLISHING CENTRIC OCCLUSION 
COINCIDING WITH CENTRIC RELATION 

It is not absolutely necessary to establish extended occlusal balance in com- 
plete dentures as long as the dentures are used exclusively for masticatory pur- 
poses, because occlusal contact in chewing is negligible. However, balanced oc- 
clusion is of decisive importance if positions are assumed, and movements are per- 
formed, in which the occlusal surfaces of the teeth are brought into direct con- 
tact. Under these conditions, impulses elicited through contact must release a 
natural performance of the movement pattern of the mandible, a performance 
that will allow the dentures to stay firmly seated on their foundations. 

When a patient uses his dentures for the first time, new and extraneous 
impulses are originated and pass through sensory nerves. During normal con- 
ditions, adaptation to these impulses usually will be easy. This applies also 
to those impulses which produce unessential displacements of the dentures. If, 
on the other hand, through deflective occlusal contacts, major and constant dis- 
placements occur, this will prove damaging for several reasons. Apart from 
the fact that chronic inflammatory reactions may occur in the denture founda- 
tions, the mucous membrane may become the seat of local lesions, decubital ulcers, 
etc., causing inconvenience or actual pain to the patient. More or less subcon- 
sciously, he will try to adapt his movement pattern so as to avoid pain. As a 
result, the muscles may be compelled to function in a way not compatible with 
the natural activity of the movement pattern. Such a disturbance of functional 
harmony in the masticatory mechanism may, in time, lead to pathologic changes 
of muscles, tendons, joints and adjacent tissues, giving rise to symptoms of pain. 
In this respect, it might be added that by far the most cases of temporomandibular 
joint “disorders” are quite similar to those which might occur in other joints 
of the body.” No fallacious concepts which have been advanced in the past 
should be allowed to conceal this fact. Once started, functional disturbances are 
very likely to intrude upon neighboring regions on an increasing scale. 

Thus, direct contact between the occlusal pattern of dentures set up prob- 
lems, and only through correct registrations may such problems be solved satis- 
factorily. During occlusion, the space in which the condyles can move is very 
narrow and comprises only a minor part of the total movement pattern. This 
limited movement space includes, in all patients, the most retruded position of the 
condyles. It is of greatest importance, however, to bear in mind that this re- 
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truded position of the mandible does not coincide with maximal intercuspation in 
all persons. In fact, the two positions are not identical in most cases. When 
diagnosed, this phenomenon per se does not call for therapeutic measures. 


Posselt® found that maximal intercuspation coincided with the most re- 
truded border position of the mandible in only 12 per cent of his patients. A 
very similar opinion is held by Moyers.” Although the most frequent movements of 
the mandible during occlusal contact (in most people) thus do not occur with the 
condyles in their most retruded position, condylar movements will nevertheless 
take place in the immediate vicinity of this position. Because we are able to 
record this retruded position of the condyles, we shall count ourselves fortunate, 
and we shall avail ourselves consistently of this opportunity and use our registra- 
tions as a base of operation, from which we plan and construct the occlusal pat- 
tern of dentures. 


Several methods have been devised and recommended to ensure correct regis- 
tration of centric relation, and they have all been more or less severely criticized. 
One of the reasons may be that, so far, the problem of registration has been 
viewed from a purely mechanical aspect, while no assessment has been made 
of the neuromuscular conditions for correct registration. 


Fig. 2—An upper occlusion rim constructed on an acrylic resin base. No wax is placed 
on the posterior third. The middle third has wax with an occlusal surface 6 mm. wide. In 
the regions of incisors and canines, the wax is removed to imitate the incline of lingual surfaces 
of teeth. 


According to available data, it seems safe to assume that the most efficient 
registration is made when effected through active movements. If undertaken 
on the basis of passive movements, i.e., the dentist’s moving the patient’s mandible, 
and moderate pressure is applied, receptor organs in the soft tissues of the man- 
dible may initiate avoiding actions on the part of the musculature, causing disturb- 
ances to the procedure of registration. Even if the method should not cause 
such a muscular response, the method is not to be recommended, as it may involve 
a loading of the ligaments of the temporomandibular joint capsules, which is to 
be avoided. However, registrations performed by active movements may also meet 


> 


J. Pros. Den. 
350 BRILL May, 1957 


with difficulties. In the muscles of mastication, reflexes can easily be provoked 
by impulses arising in receptor organs of the oral mucosa. In consequence, occlu- 
sion rims must have a design that will permit the rims to remain neutral to the 
receptor organs of pain in order to avoid a nociceptive reaction of the muscles. 
(See Fig. 1.) Only such impulses should be elicited which correspond to those 
produced by well-fitting dentures.” For this reason, occlusion rims should be 
constructed on bases identical with those of “he corresponding dentures. Such 
acrylic resin bases are easily made on duplicate casts. Furthermore, tongue space 
must be allowed for in the upper occlusion rim, by cutting away material lingually 
in the area in which incisors and canines are to be placed (Fig. 2). In this way the 
conditions of contact for the tip of the tongue where numerous receptor organs 
are concentrated, will be, as far as possible, identical with those of the finished 
denture. 

The problem of creating tongue space is primarily a matter of setting teeth 
and shaping dentures in such a way that, as far as possible, only desirable impulses 
in the exteroceptor organs belonging to the tongue are elicited. No uncomfortable 
sensations must be recorded that will interfere with a suitable performance of the 
movement pattern of the tongue. In order to achieve such a performance, it will 
sometimes be necessary to give occlusal patterns quite unconventional designs. 
The dentures shown in Figs. 3, 4, and 5 have proved efficient in accommodating the 
tongue and at the same time maintaining occlusal balance. Surprisingly enough 
they gave satisfactory chewing ability. 


OCCLUSION RIMS 


The occluding portion of the upper occlusion rim should be made of wax. 
The corresponding part of the lower occlusion rim should be made of a thermo- 
plastic material shaped so as to form a sharp ridge occlusally. The occlusal sur- 
faces of the occlusion rims should be adjusted in such a way that only the middle 
third of the occlusion rims on the right and left side can come into contact with 
the opposing occlusion rim. Enough material is removed in front and at the 
distal third of the lower occlusion rim (Fig. 6) that a space of at least 2 mm. is 
created between the occlusion rims in these regions when the middle third of the 
rims occlude. These measures will insure greater stability of the occlusion rims 
when records are made. Thus, undesirable reflexes produced by unstable 
and tilting occlusion rims are more easily avoided. 


REGISTRATIONS 


When registrations are made, the wax occluding surfaces on both sides of the 
upper occlusion rim are heated approximately to liquefaction to a depth of nearly 
3 mm. The upper and lower occlusion rims are then placed in the mouth, and 
the patient is directed to bring the occlusion rims into very light contact. The 
closing movement is to be performed as a pure hinge movement, with the condyles 
in the most actively retruded position. Through this procedure, the lower oc- 
clusion rim presses into the upper occlusion rim without any resistance from the 
wax. This is due to the softness of the wax and to sharpness of the ridge of the 
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lower occlusion rim which easily penetrates the wax. If registrations are under- 
taken in this manner, there is but slight chance of the occlusion rims altering their 
position in relation to their foundations during the procedure. Care should be 


Fig. 3—An upper denture with an occlusal pattern consisting exclusively of canines and incisors. 
The lower denture has a more conventional occlusal pattern. 


ig. 5.—Lower dentures made for the same person. Left, The occlusal pattern is of a conven- 
tional design. Right, The occlusal pattern has a very narrow design. 


4 
Fig. 4.—The dentures shown in Fig. 3 in centric occlusion. eee” 
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taken to have the wax of the upper occlusion rim equally soft on both sides. If 
this is not accomplished, the firmer contact of the wax on the side where the wax 
is hardest may stimulate extra activity of the muscles of that side to overcome the 
resistance. There is the danger of a greater displacement of the submucosal tissues 
in the side, with a firmer contact which subsequently entails a too hard and too 
early occlusal contact of that side of the finished denture (Fig. 7). 


Fig. 6.—A lower occlusion rim of thermoplastic material on an acrylic resin base. On middle 
third, the level of thermoplastic material is raised 3 mm. to form a sharp ridge. 


Furthermore, the procedure is to be undertaken in such a way that the patient 
opens his mouth immediately after contact between the occlusion rims has been 
established. The upper occlusion rim is then removed, and the impressions made 
by the two ridges of the lower occlusion rim are checked. These impressions should 
be approximately 1 mm. deep and 1 inch long, so that the occlusion rims can be 
attached to each other with greatest accuracy later on, thus preserving the re- 
corded maxillomandibular relation. If the impressions are found to be sufficient, 
the upper occlusion rim is cooled and returned to the patient’s mouth. This time 
the patient is to close slowly, so it will be possible to make sure that the movement 
is performed in a retruded position as it should be. This is the case if the lower 
occlusion rim slips unequivocally into the impressions. The patient should repeat 
this movement several times in order that we may be sure that the mandible has 
really been in its most retruded position. If such a procedure is adopted, unsuitable 
impulses originating from the receptor organs of the mucous membranes will be 
reduced to a minimum. 

However, many people are not capable of performing movements of opening 
and closing as border movements spontaneously, and, with our present knowledge, 
this may be accounted for by the fact that a definite movement pattern for such 
movements has not been established at an earlier stage of their lives. But new 
movement patterns can be established. By training the patient, new paths are 
paved in the nervous system for the establishment of the new pattern of movement, 
and, by breaking down a prevailing movement pattern, a new one is more easily 
established. The patient is instructed, therefore, to relax the muscles of the jaw, 
neck, and tongue. He is then asked to close slowly and lightly on the distal part 
of the occlusion rims. As a rule, by adequate repetitions of this movement the 
patient will succeed in performing it satisfactorily. 

If viewed from a purely anatomic point of view, there will generally be a 
well-defined difference between a retruded border position during occlusal contact 
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and a position of maximal intercuspation in a person with a full natural dentition. 
But if viewed from a neuromuscular aspect, there will be no such fundamental 
difference. Neither position is primarily preferable to the other. They are just 
two different responses to two different sets of impulses, and, in most individuals, 
both sets will be elicited. Consequently, in edentulous patients when impulses 
arise that move the mandible into a retruded position, the occlusal pattern of their 
dentures must be so constructed that the dentures are not displaced when contact 
is made in this position (Fig. 7). In other words, we are, for this reason, com- 
pelled to make a registration of the mandible in centric relation (i.e., in the most 
actively retruded position of the mandible). On the basis of this registration and 
registrations of condylar path inclinations, we shall be able to construct the occlusal 
pattern in such a manner that, upon the whole, the. requirements of the reflexes 
are being met in those patients whose condyles move in the most retruded position 
during the initial and terminal phases of occlusal contact (Fig. 8). 


Fig. 7. Fig. 8. 


Fig. 7.—Retrusive facets tend to displace the upper denture in a dorsal direction, and the 
lower denture in a frontal direction. 

Fig. 8.—Centric occlusion in a person where this position coincides with centric relation. 
No displacements of either the mandible or the dentures will occur. 


OCCLUSAL CORRECTIONS 


After curing, it will often prove necessary to make modifications of the oc- 
clusal pattern by grinding, in order to insure the greatest possible harmony be- 
tween the occlusal pattern and the impulses initiated by the dentures. The pros- 
theses are placed in the mouth of the patient, who is asked to make quick and 
light tapping movements with pieces of articulating paper between the teeth. 
Certain facets, which will be marked in this way, must be ground. On the 
teeth of the lower denture, all marks are to be ground except those on the top of 
buccal cusps of the premolars and molars. These are to be ground too, however, 
if they are the cause of either too hard or too early contact. In this case, they 
should be ground until a balanced centric occlusion is attained, but apart from 
this they should be left untouched. 
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On the teeth of the upper denture, all marks are ground except those re- 
corded in the bottom of the fissures of the molars and premolars. These are in 
contact with the top of the cusps of molars and premolars in the lower denture, 
and this contact maintains the vertical dimension and at the same time pro- 
duces a sense of a stable occiusal relationship. All other kinds of contact are 
superfluous for these purposes. Through the removal of these by grinding, the 
fissures are opened and cusp inclines are flattened. The latter brings about a 
reduction of the tendency of horizontal stress to displace the dentures. There is 
no need for effort to maintain contact between the lingual cusps of the upper den- 
ture and the fissures of their opponents, as such contact is unnecessary for the 
maintenance of the height of the occlusal vertical dimension and balanced occlu- 


sion in a normal set-up of teeth. 


Fig. 9.—If the stone is placed at an angle as shown in A, parts which ought to be preserved 


are too often removed. The stone ought to be placed in the position and, if necessary, changed 
to new positions, as shown in B, so that only marked spots are ground. 


During grinding, the stone must not be placed against the top of a cusp, and 
the marks must not be removed by cutting away the cusps. The stone should be 
placed only against the facet, or that part of the facet on which the mark is located 
(Fig. 9). The marking of high spots and their grinding must be repeated 
until the patient has the comfortable feeling that nothing will disturb or impede 
occlusal harmony. A specific point to remember is that, in the patient, there must 
not be any feeling that individual teeth or group of teeth strike each other before 
the occlusal pattern of the upper and lower denture is brought into complete and 
even contact in centric occlusion by very light contact. 


THE DIAGNOSIS OF DEFLECTIVE OCCLUSAL CONTACTS 


The question remains as to how to make a correct diagnosis of the harmonious 
relationship between the movement pattern and the occlusal pattern. The following 
procedure is recommended. Following the first grinding just described, the 
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dentures are given to the patient, who is instructed to return for a checkup two 


days later. To make sure of the fit of the dentures, the dentist should question 


the patient about tenderness felt in mastication, and particularly in mandibular 


movements during occlusal contact at this consultation. Furthermore, the patient 
is asked to state his sensations experienced in contact, whether, when exercis- 
ing a slight pressure in occlusion, individual groups of teeth seem to meet before 
a total contact is established as when biting more firmly on the dentures. From 
replies to these questions, inferences can be drawn as to whether the dentures are 
firmly seated on their foundations or whether they are subject to displacement 
because of deflective occlusal contacts. If the latter is the case, the mucous 
membrane will probably supply confirmative evidence upon examination. When, 


Fig. 10.—Protrusive facets tend to displace the upper denture in a frontal direction and the 
lower denture in a dorsal direction. 


under pressure, dentures are pushed on their foundation, inflammatory reac- 
tions are frequent, and decubital ulcers often result. If such disturbances are 
encountered, the causative factor will probably be found in the occlusal pattern, 
provided they are not due to overextension of the denture borders or incongru- 
ences between the denture bases and their foundations. If no such defect can 
be demonstrated, one must proceed with grinding the occlusal surfaces of the 
teeth, and it must be pointed out that by far the most frequent cause of inflamma- 
tory reactions is to be found in the occlusal pattern. 
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TESTS FOR ERRORS IN THE OCCLUSAL PATTERN 


In certain circumstances, it may prove difficult to locate those defects in the 
occlusal pattern which make the patient complain of the dentures. More particu- 
larly this will prove difficult when no signs of ulcers or hyperemic areas are found. 
The dentures giving rise to inconveniences may then be subjected to seven tests 
which are schematically set out in the following, attention being paid to which 
of the tests elicit painful sensations. The tests are described in respect to a 
lower denture, but the same principles apply to upper dentures as well. The 
tests are undertaken with the denture placed on its foundation, and a forefinger 
is placed on the first molar and second premolar in right and left side, respectively. 

Test 1. With one’s forefingers, the denture is pressed directly down on the 
mucous membrane. If pain results, the denture is removed and examined for 
acrylic resin beads or sharp edges, etc., which must be removed. 

Test 2. The denture is displaced by the forefingers on its foundation in a 
frontal direction, similar to a movement which may be due to too early or too hard a 
contact on retrusive facets (Fig. 7). 

Test 3. The denture is displaced in a like manner, but in a dorsal direction. 
A similar movement may be caused by too hard a contact on protrusive facets (Fig. 


Fig. 11.—Working and balancing facets displacing a lower denture. A situation like this 
may arise for several reasons: (1) a too heavy one-sided contact on the occlusion rims, (2) a 
nociceptive reflex occurring in the mandibular musculature when the registrations are made, (3) 
faulty curing of the dentures, and (4) a displacement of one or both occlusion rims when the 


registrations are made. 


Test 4. The denture is displaced laterally to the left side of the patient, cor- 
responding to too early or too hard a contact on balancing facets in the left side, 
and/or working facets in the right side of the patient (Fig. 11). 

Test 5. The denture is displaced laterally toward the right side of the patient, 
similar to a movement caused by too early or too hard a contact on balancing facets 
in the right side, and/or working facets in the left side of the patient. 

Test 6. The denture is rotated on its foundation toward the right side of 
the patient. A similar displacement during occlusion may be due to too early or 
too hard a contact on retrusive facets in the left side and/or protrusive facets in the 
right side. 

Test 7. The denture is rotated toward the left side of the patient. A similar 
displacement may be caused by too early or too hard a contact on protrusive facets 
in the left side and/or retrusive facets in the right side. 


= 
SA SY, | 


ba oi REFLEXES, REGISTRATIONS, AND PROSTHETIC THERAPY 357 

While the tests are undertaken successively, attention should be paid to which 
displacement results in pain. By referring to the cause of that type of movement, 
as listed in these tests, those parts of the occlusal pattern which need to be re- 
modeled can be determined approximately. 

Further location of the deflective occlusal contacts is done with articulating 
paper between the rows of teeth while light tapping movements are being made, 
which this time also include gliding movements. In some cases, especially when the 
denture foundations show a high degree of resiliency or the alveolar ridges are flat, 
it will be necessary to stabilize the dentures while the patient goes through the 
tapping and gliding movements to mark the high spots. The dentist must, by means 
of his fingers, bring this stabilization about by pressing the dentures against their 
foundations more or less firmly according to the conditions. 

An analysis of the marks according to the tests will disclose which facets are 
to be relieved. For example, if it is found that pain is produced as the result of 
protrusive facets on the right side and retrusive facets on the left side, grinding 
should be applied exclusively to these facets, and only in respect of those which 
carry blue markings. Even if a number of other points have been marked, no 
grinding must be applied to these, as it is no proof that they contribute toward 
the displacement of the denture. When, nevertheless, they have been marked, it 
may be due to the paper leaving marks during occlusion following a movement 
of the denture on its foundation. If this is the case, and grinding is applied, it 
must be considered a faulty procedure because the possibility of even greater dis- 
placements will be increased. 

The list of tests may serve other diagnostic purposes. If it is demonstrated that 
a lower denture has produced ulcers in the premolar region of the left side and 
possibly around the mylohyoid line distally on the opposite side, there is every 
reason to believe that the denture has been rotating on its foundation and that the 
movement is due to too hard a loading of retrusive facets in the right side and/or 
too hard a contact on protrusive facets in the left side (Test 7). 

If Tests 4 and 5 result in pain, continued grinding will be indicated to re- 
lease lateral movements to a length of approximately 1.5 mm., which must be 


considered the normal range of excursions, as can be deducted from the work 
of Arstad.” 


RECORDING CENTRIC RELATION AND ESTABLISHING A CENTRIC OCCLUSION 
DIFFERING FROM CENTRIC RELATION 


Records which are fairly accurate can be made of the positions of the condyles 
when the mandible is in a retruded position. However, we will not be able to 
locate the intermediary working positions of the condyles in those edentulous 
patients where the movement pattern comes into play principally in front of a 
retruded position. Since such patients are able to move the condyles into a re- 
truded position also, we make space for these movements by recording centric re- 
lation, and we make the occlusal pattern in accordance with this registration. By 
doing that, we do not run the risk that occlusal pressure, which might hit retrusive 
iacets during occlusion, will push the upper denture in a dorsal direction and/or 
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the lower denture in a frontal direction (Fig. 7). However, the dentures will 
tend to be displaced in the opposite direction because protrusive facets, primarily, 
will be loaded during occlusion (Fig. 10). Consequently, there is a need to re- 
lieve these latter facets, and this is done by grinding points of contact marked during 
tapping movements in the manner described above. In this group of patients, it is 
those marks left on protrusive facets to which special attention should be paid. 
Such a marking of contacting surfaces actually means a registration of the regions 
in which the prevailing activity of the movement pattern comes into play, and by 
adequate grinding of these spots a harmonious relationship is established between 
the movement pattern and the occlusal pattern (Fig 12). 


Fig. 12.—An occlusal pattern allowing protruded, as well as retruded, movements to be 
performed without displacement of dentures. In the drawing, the ground occlusal fields have 
been overaccentuated to bring out a more distinct picture of the problem. 


In both groups of patients under discussion, any further grinding will be 
unnecessary at the moment harmony is brought about between the occlusal pattern 
and the movements which are provoked and developed by the occlusal pattern. 
The criterion for this must be that no displacements of the dentures are caused. 
However, this is not easily ascertained merely by watching the dentures while the 
patient occludes, as the resiliency of the mucosa and submucosa may conceal rather 
extensive displacements of the dentures. After the last performed grinding, the 
patient must be instructed to return for a checkup a week later. If, at this con- 
sultation, the patient is able to state that he has not suffered pain, tenderness, 
or similar discomforts while using his dentures, and if, at the same time, by ex- 
amination of the denture foundations no signs of pathologic changes are found, 
there is justification for believing that the harmonious relationship required be- 
tween the shape of the dentures, in its widest sense, and the movement pattern 
has been established. 


The patient is advised to return at least once or twice after the last time patho- 
logic changes in the mucous membrane are observed. 
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Patients showing symptoms of bruxism require additional grinding. Such 
patients are requested to make more extended excursions, especially in lateral 
directions, during the marking procedure, and those spots are ground which 
otherwise would have impeded or prevented a smooth and harmonious execution 
of gliding movements. 


SUMMARY 


1. In a person with a full complement of natural teeth, centric occlusion is 
determined by neuromuscular, “neuroarticular,” and “neuroperiodontal” function. 

2. Centric relation is determined by neuromuscular and “neuroarticular” 
function. 

3. Centric occlusion in persons with complete dentures is determined by neuro- 
muscular, “neuroarticular,” and “neuromucosal” function. 

4. Occlusal patterns of artificial teeth should be given a form that will con- 
tribute to the psychologic and functional adaptation to the dentures. 

5. Centric relation should be recorded as a means to establish centric occlusion 
in complete dentures. 

6. If necessary, the occlusal pattern of complete dentures should be re- 
modeled by grinding until optimal neuromuscular, “neuroarticular,” and “neuro- 
mucosal” function is attained. 


The works mentioned in the article and the following textbooks of anatomy and physiology 
by Benninghoff,“ Bromann and Hjortsj6,” von Euler,” Fulton,” Gellhorn,” Langley and 
Cheraskin,® Lundsgaard,* MacLeod,” Orban,” and Ranson and Clark,” provide the basis 
for the theoretical part of this article to which must be added lectures by Dr. A. Mglhave on 
neuromuscular function. 

The part concerned with practical measures rests on lectures and demonstrations on 
complete denture construction by Professor W. Krogh-Poulsen and clinical experiences from 
the Department of Prosthetic Dentistry. 
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ELECTROMYOGRAPHIC EVIDENCE SUPPORTING THE 
MANDIBULAR HINGE AXIS THEORY 


Jutian B. WoELFEL, D.D.S.,* Jupson C. Hickey, D.D.S., M.S.,** anp 


LLoyp RINEAR, B.A.*** 


College of Dentistry, Ohio State University, Columbus, Ohio 


HE PRINCIPLE OF HINGE AXIS opening of the temporomandibular 

joint has been the subject of controversy,’ and the functions of the external 
pterygoid muscles have been discussed in relation to this principle.“ The existence 
of a mandibular hinge axis opening is becoming more generally accepted by anat- 
omists, physiologists, and prosthodontists. The extent of hinge opening without 
translation is claimed by some to be small. Kurth and Feinstein® stated that the 
average individual has one half to three quarters of an inch of this type of opening, 
and reported one subject with one and one-half inches of opening without 
translation. 

Most studies of the external pterygoid muscles have been limited to those of 
cadavers and to those of living patients with unilateral or bilateral condylectomy.*” 
Electromyographic interpretation of the normal functions of the external pterygoid 
muscles” has been limited; primarily by the difficult accessibility of the muscles to 
needle electrodes, and by the pain accompanying the insertion of the needles. 

In this investigation, the functions of the external pterygoid muscles during 
mandibular hinge axis openings were studied by means of electromyography. 


METHODS AND PROCEDURES 


Records were made on a Grass Model III-D electroencephalograph as previ- 
ously described.” Muscle filter controls were on for all recordings. The recording 
paper speed was 6 cm. per second. Straight and curved needle electrodes (1.5 inch 
suture needles) and surface electrodes were used to register the electrical activity 
from the various muscles. 

The curved suture needles were insulated with a plastic spray, except for 1.5 
mm., at their entering ends. One was inserted intraorally into the lower head of 
the right external pterygoid muscle near its origin, while the other was inserted 
extraorally into this same muscle near its insertion. The wire lead from the in- 
traoral electrode was ligated to the upper right first molar with dental floss to mini- 
mize movement of the needle. 

The straight needle electrodes were insulated as described above. They were 
inserted extraorally into both right and left external pterygoid muscles to permit 
simultaneous recordings from these muscles. 


Received for publication Dec. 14, 1956. 
*Assistant Professor, Division of Prosthodontics. 
**Instructor, Division of Prosthodontics. 
***Electroencephalograph Specialist, Columbus Receiving Hospital and State Institute of 
Psychiatry, Columbus, Ohio. 


361 


ae 
& 
as 
\g 
a 
ee 
es 


J. Pros. Den. 
362 WOELFEL, HICKEY, AND RINEAR 


The surface electrodes used to record from the digastric muscles were 9 mm. 
concave discs, which were attached to the skin by means of adhesive tape. Electrode 
salt paste jelly was used to make intimate contact between the disc and the skin. 
The interelectrode resistance, by this method of attachment, varied between 5,000 


and 11,000 ohms. 


RT. EXT. PTER. (needle intra-Airal) 


RT. EXT. PTER. (needle 


RT. DIGASTRIC 


LT. DIGASTRIC 


Fig. 1—An electromyogram made during a forward protrusive movement of the mandible. 
Note the increased electrical activity of the external pterygoid muscles during the movement. 
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Fig. 2.—An electromyogram made during a left lateral movement of the mandible. Arrows 
indicate the beginning of movement. Note the increased electrical activity (maximal) of the 
right external pterygoid muscle during this movement. ‘ 
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The basic wave form recorded from all electrodes showed some irregularity 
on the electromyograms, at times coincidental with mandibular movements. This 
irregularity or artifact was due to movement of the needle and of the lead wire 
from it in the case of the needle electrodes, and to movement of the lead wires in 
the case of the surface electrodes. 

The authors served as subjects for the recordings of these controlled hinge 
openings of the mandible and the other jaw movements performed. The sub- 
jects were comfortably seated upright in an armchair with the eyes closed. The 
following jaw movements were executed: regular (uncontrolled) opening, hinge 
opening, retrusion, protrusion, and right and left lateral movements. Right and 
left lateral movements and the forward protrusion of the mandible were used so 
that correct interpretation of maximal and minimal electrical activity, as recorded 
on the electromyogram from the external pterygoid muscles, could be determined. 
These movements were also used to make certain that the electrodes were properly 
placed. Recordings were made with the mandible in rest position for comparison. 


ER. (needle intra-oral) 


RT. EXT. PTER. (needle extra- oral) 


RT. DIGASTRIC 
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Fig. 3.—An electromyogram made during right lateral movement of the mandible (electrode 
positions were the same as for records in Fig. 2). Arrows indicate the beginning of movement. 
Note the minimum of electrical activity of the right external pterygoid muscle during this move- 
ment. 

RESULTS 

The maximal electrical activity of the right external pterygoid muscle was ob- 
served in a protrusion or left lateral movement of the mandible (Figs. 1,2). A 
similarity of the rest pattern for the external pterygoid muscle and the digastric 
muscle with different types of electrodes is evident on the electromyogram. No 
significant change was noted on the recording of the basic wave form, frequency, 
or amplitude from either area of the right external pterygoid muscle during a right 
lateral movement of the mandible (Fig. 3). 
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Uncontrolled openings were executed from mandibular physiologic rest posi- 
tions. Typical uncontrolled openings are shown in Figs. 4 and 5. Increased 
electrical activity from both digastric muscles and the external pterygoid muscles 
occurs within the same tenth of a second. On retruded hinge mandibular openings 
(Figs. 6,7), an instantaneous increase in electrical activity from both digastric 


WA RT. EXT. PTER. (needle intra- oral) | 
| 


, RT. EXT. PTER. ( needle pxtso-cmnl) 


RT. DIGASTRIC 


Fig. 4.—An electromyogram made during an uncontrolled (regular) opening of the mandible. 
The arrow indicates an artifact which was produced by movement of the needle electrode at 
the beginning of the opening. Note the increased electrical activity recorded from the external 
pterygoid muscle from both intraoral and extraoral needle electrodes. 
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Fig. 5.—An electromyogram made during an uncontrolled (regular) opening of the mandible. 
The arrow indicates an artifact which was produced by movement of the needle electrode as 
the jaw was closed. Note the increased electrical activity from both the right and left external 
pterygoid muscles during this movement. 
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RT. EXT. PTER. (needle intra-oral) 
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Fig. 6—An electromyogram made during a hinge or retruded opening of the mandible. 
This record was made at the same sitting as that for Fig. 4, and the electrode position was un- 
changed. The first arrow indicates the beginning of retrusion of the mandible prior to open- 
ing. The second arrow indicates the beginning of the hinge opening movement. Note the 
lack of increase of electrical activity from the external pterygoid muscle over that of its rest- 
ing potential. Compare this with the increased electrical activity from this muscle during 
the uncontrolled opening (Fig. 4). 
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Fig. 7—An electromyogram made during a retruded hinge opening of the mandible. 
This record was made at the same sitting as that for Fig. 5, and the electrode positions were 
unchanged. The arrows indicate the beginning of the hinge opening movement. Compare 
the lack of increase of electrical activity of the external pterygoid muscles seen in this hinge 
opening with the increase from these same muscles during the regular opening seen in Fig. 5. 
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muscles is noted. However, the external pterygoid muscles exhibit no significant 
change or increase of electrical activity from their rest pattern as recorded on the 
electromyogram. This lack of electrical activity from the external pterygoid muscles 
during the hinge movement is similar to the rest pattern shown on Figs. 1 and 2. 
Electrical activity from the external pterygoid muscles was observed at the instant 
the maximal hinge opening was exceeded (Fig. 8). 


The amount of hinge opening beyond mandibular physiologic rest position 
consisted of a separation in the incisor region of at least 12 mm. Comparative 
measurements were taken between the cervical gingivae of the upper and lower 
right central incisors with the mandible first in rest position, and then at its maximal 
hinge opening (before an increase of electrical activity from the external pterygoid 
muscles was noted). The average opening for the subjects was not computed, but 
the fact that they were able to execute at least 12 mm. of the hinge opening was 
considered significant. 


| T. PT die ext 
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Fig. 8.—An electromyogram made during an opening continued beyond the maximal hinge 
opening. Arrows indicate the point of maximal hinge opening. Increasing electrical activity 
from the external pterygoid muscles is seen beyond this point as the translating component is 
introduced into the movement. 


DISCUSSION 


It has been shown that there is no protrusive movement of the mandible if the 
external pterygoid muscles are missing or are not functioning. There are no other 
muscles capable of performing this movement.*” 


The hinge axis theory is based on the assumption that the mandible rotates 
around a definite axis during a retruded hinge opening. The amount of this open- 
ing that can be made in a hinge fashion varies with the individual. If the condyle 
should move forward in the glenoid fossa, during what is thought to be a hinge 
movement, then there could be no single axis for this movement. If such forward 
movement were to occur, it could only be the result of action of the external 
pterygoid muscles, unless a posterior fulcrum below the level of the condyle was 


encountered. 
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It has been established that, if a muscle is contracting beyond its resting 
activity, one of the phenomena of this increased contraction is increased electrical 
activity.°"* This increased electrical activity does not indicate whether the muscle 
is acting as a mover of a part, or if it is acting in a holding or stabilizing capacity. 
Conversely, if there is no increase in electrical activity in a muscle during a particu- 
lar movement, it can safely be assumed that this same muscle is not active during 
that specific movement. 

It seems evident that the electrical activity of the external pterygoid muscles 
does not increase during the hinge opening movement (Figs. 6,7). This indicates 
that these muscles are not actively involved in this movement. Therefore, it be- 
comes apparent that other muscles are responsible for this movement. These are 
probably the suprahyoid muscles, aided by the posterior fibers of the temporal 
muscles in maintaining the retruded position of the mandible. 


CONCLUSIONS 


1. It has been demonstrated electromyographically that the hinge opening can be 
accomplished when a trained subject makes this type of opening, since no in- 
crease of electrical activity is recorded from normally functioning external 
pterygoid muscles. 

2. The results indicate that the neuromuscular system is so arranged that the hinge 
movement of the mandible is possible. This does not preclude the possibility of 
the bony structures of the temporomandibular joints interfering with a true hinge 
movement. 

3. When the bony structure of the temporomandibular joint and shape of the 
meniscus will permit, the neuromuscular system is such that a significant amount 
of hinge movement can be accomplished. However, for most individuals this is 
not the normal opening pattern. 


We wish to thank Dr. Morgan L. Allison, Chairman, Division of Oral Surgery, College 
of sige Ohio State University, for inserting needle electrodes into the external pterygoid 
muscles. 
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AN ANALYZER FOR MANDIBULAR POSITIONS 


ULF PossELtT* 
The Royal Dental School, Malmo, Sweden 


ARIOUS TYPES OF APPARATUS are available for reproducing the posi- 
tions and/or the movements of the lower jaw. These instruments fall into 
three main classes: (1) working instruments, such as adjustable articulators, (2) 


demonstration instruments for illustrating the movements of the jaw, as conceived 
by various authors,” °° and (3) measuring instruments for registering positions 
of the lower jaw.” The authors apparatus described below belongs to this 


third type. 


EARLIER INSTRUMENTS 


Thielemann™ has made a “Spiegelkinometer” which consists of a freely ad- 
justable upper part on which the cast of the upper jaw is fixed, and which is 
provided with three vertical pins, the tapered ends of which are in line with three 
other vertical pins fastened to the lower part of the apparatus, on which the cast 
of the mandible has been mounted, when the casts are related in the occlusal 
(intercuspal ) position. 

The relative shift of the pins is read from mirrors marked in squares; these 
are mounted vertically in a coronal and sagittal plane near each pair of pins. 
Parallax errors are avoided by making the pin and its reflection coincide when 
reading the positions of the pin. 

Sears” has described an apparatus which he called a condyle migration re- 
corder. The instrument is used for measuring such relative movement between 
the ends of the intercondylar axis occurring after some months use of a com- 
plete denture or reconstruction using fixed bridgework. The results of measure- 
ment in each case are given in the paper. 

Sears’ apparatus” differs in various respects from that of Thielemann. For 
example, the former measures the change of position only between two points, 


the latter between three. 


THE GNATHO-THESIOMETERYT 


The author’s measuring apparatus permits measurements of differences be- 
tween various positions of the lower jaw, as measured at three points. The results 
are read from scales in the three main planes (Fig. 1). 

In contrast to the two above-mentioned types of measuring apparatus, the 
movable part of the author’s apparatus consists of the inverted cast of the lower 
jaw and the shaft attached to it, which, by means of wax records is placed in 
different positions in relation to the likewise inverted cast of the upper jaw. 
Received for publication July 2, 1956. 


*Head of the department of Occlusal Analysis and Rehabilitation. 
tGnatho-thesiometer: from the Greek, gnathos meaning jaw and thesis meaning position. 
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The length of the shaft (a) can be adjusted by a screw (x). The differences 
between the shaft points in the various positions of the jaw are measured on 
millimeter grid plates (b) in the sagittal plane. Furthermore, measurement of 
the differences in lateral direction is made possible by the fact that the plates 
can be adjusted or shifted in frontal guides (c), which are fixed by screws (d); 
the differences in position are read from the scales (e). Each plate is provided 
with a central hole ({) to receive the pointed ends of the face-bow and to provide 
a support for the ends of the shaft when mounting the cast of the lower jaw, 
when the shaft and the cast are plastered together through the medium of brass 
rods (g). In Fig. 1, the points of the shaft are in neutral position. 


Fig. 1—An analyzer for mandibular positions (Gnatho-thesiometer) with casts mounted in 
the rearmost contact position. The measuring gauge has been placed on the measuring plate. 


With the aid of a special gauge, the position of an anterior measuring point 
(k) can be determined three-dimensionally.“ Horizontal distances are measured 
with the point (m) on a plate (h), engraved with a millimeter squared grid. The 
vertical positions are read from the scale (p) of the gauge (7). 


MOUNTING, ADJUSTMENT, AND MEASUREMENT 


& 


The points at which the axis of the posterior hinge movement” * traverses 
the skin can be registered by means of a kinematic face-bow." ” This axis always 
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passes through the condyles, although not in any constant anatomic relationship 


1, 10 


to them. 

After the axis points have been marked on the skin, ordinary face-bow regis- 
tration is made with the aid of a rigid face-bow with pointed condyle pins con- 
structed by the author. The cast of the upper jaw is then mounted (Fig. 2). This 
face-bow is much more rigid than the Hanau or Dentatus type. 


The length of the shaft is adjusted to the distance between the points at which 
the hinge axis cuts the midplane of each condyle. 


Fig. 2.—The rigid face-bow used for mounting the upper cast. 


The breadth of each condyle is measured on anteroposterior skull roent- 
genograms. The subject is placed in a cephalostat” so that the porion-orbital 
plane of the head is inclined forwardly at an angle of about 15 to 20 degrees. The 
subject opens his mouth as widely as possible, in order to secure a projection of 
the condyles without superimposition of the base of the skull. On the film, the 
distance between the inner and outer contours of the condyles is measured (Fig. 
3). From these measurements, the true distance between the midlines of the 
condyles in the coronal plane can be determined, after correction for enlargement 


of the reproduction (7 per cent). 


As the squared plastic plates are adjusted laterally according to the length 
of the condylar shaft, the scales (see Fig. 1,e) have adjustable zero points, which 
are set for a given case by means of an indicator (f) on each side. 
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The anterior measuring point (k) is located 2 mm. inferior to the tip of the 
interdental papilla in the midline of the lower alveolar ridge. The point almost 
coincides with the infradentale. 


A brass rod, 1 mm. in diameter, with a small groove for the selected measur- 
ing point, is cemented into the plaster cast. In this way it is possible to check 


that measurements are made with reference to the same point in the individual 
case. 


Fig. 3.—An anteroposterior roentgenogram of skull, on which the distance between the mid- 
planes of each condyle is measured. 


H 


Since measurements at the anterior measuring point will give relative values, 
i.e., differences between various positions, the cant of the occlusal plane, at least 
within certain limits, is unimportant. For practical reasons, the midline in the 
occlusal plane (determined by means of a plastic plate as a plane forming a tangent 
to the incisal edge of the upper central incisors and the highest cusps of each 6-year 
molar) is placed horizontally by means of a spirit level. 


As to the measurement and analysis of the positions of the lower jaw, it is 
important to use well-defined reference positions.” Extreme positions are repro- 
ducible and therefore suitable.” These are compared with inter-extreme contact 


positions. Intraoral wax records were taken in a total of 15 different contact posi- 
tions (Fig. 4). 
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The cast of the lower jaw is mounted in the rearmost contact position by 
means of a wax record. The position is checked by means of a new record. Only 
if the measurements show that the two records give the same position for the three 
measuring points is the mounting accepted before taking further measurements. 


Fig. 4.—A chart of the analyzed contact positions on the extremities of, and on the inside 
of the horizontal movement area. No. 1 is the rearmost contact position, which together with 
Nos. 6, 10, 14, 5, 15, 11, 17, are extreme positions. No. 2 is the occlusal (intercuspal) position: 


other inter-extreme contact positions are Nos. 3, 4, 8, 9, 12, 13. 


ERROR OF THE METHOD 


All measurements were rounded off to the nearest half millimeter, and were 
read on two different occasions, the second measurement being taken as a check. 
The accuracy of the measurements depends on the following factors: (1) 
impressions and casts, (2) face-bow recordings, (3) mountings of the casts, 
(4) wax records, and (5) readings. 
The error of the method was analyzed on the basis of control tests of various 
factors on 5 subjects, and in one case all of the factors of the method were cal- 
culated (double set of casts, etc.), except the taking of the records which was 
elucidated by graphical comparisons. 
In the evaluation of the errors occurring on repeated face-bow registrations 
and mountings of the same cases, it should be borne in mind that the final results 
appear as differences between a number of positions and that selected as the start- 
ing position. This also is of importance, because it is hardly possible to mount 
the brass cylinder, referred to above, in exactly the same position in two casts 
without special appliances (which would be extremely complicated). As it is a 
question of differences in position, it was assumed on theoretical grounds that this 
would be of no importance, an assumption confirmed by the results of measure- 
ment. 
The taking of the intraoral wax records" may be elucidated by the control 
records in certain extreme positions (Numbers 7, 10, 5, 11, see Fig. 4). Com- 
parison after plotting of the positions on squared paper showed an agreement with- 
in about 0.5 mm. 

r Statistical analysis of variations in the three dimensional readings of the factors 
1, 2, 3, and 5 in the 15 positions, showed an average standard deviation of about 


0.3 mm. for all three directions of measurement. 
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The error of the method thus seems to be dependent mainly on the accuracy 

of the individual measurements and less on the factors 1, 2, and 3. 


DISCUSSION 


The apparatus cannot measure movements, but it can record positions, the 
difference between which is then measured. 

In connection with intraoral wax records, the apparatus should be used only 
on subjects with natural teeth. It cannot be used for recording the positions with 
any appreciable biting pressure. 

It is easier to determine the position of all three measuring points three- 
dimensionally by means of a record, than to calculate the position by means of 
geometric constructions. 

As the error seems to fall within the above-mentioned limits, it is probable 
that the method would give more accurate results than recording methods in which 
the movements” *” or positions” of the jaw are first measured by means of face- 
bows, and the movements of points on the mandible then determined by geometri- 
cal construction.” “” " Comparison is, however, not possible because the error 
of these methods is not given as a rule. 

Since the point chosen was inferior to the mesio-incisal point of the lower 
dentition, results could be compared with results of measurements obtained by 
using the latter point, because it is differences of positions which are measured. 


RANGE OF APPLICATION 


The apparatus seems to be useful mainly for the analysis of contact posi- 
tions. 

If all of the contact positions given in Fig. 4 were recorded, it would give a 
picture of the contact movement areas of the anterior point of measurement and 
the condyle points. Such constructions were carried out for 5 persons.” 

Since the condyle points are brought into positions in the lateral path of 
movement of these points, the direction and the extent of the Bennett movement 
can be studied. 

The apparatus has the advantage that the intercondylar shaft, and thereby 
the condyle points, can adjust themselves without any mechanical resistance. This 
is not possible with most individually adjustable articulators. Therefore, the 
apparatus was used in an investigation" of the variation of the inclination of the 
condyle path as recorded by wax records in various instruments. The condyle 
points were recorded only in the sagittal plane. 

A check of the condyle points as found kinematically can also be carried 
out by means of the Gnatho-thesiometer. 

Further, by means of plaster records, it is possible to analyze the “rest posi- 
tion” in relation to other positions of the jaw. Double determinations of one of 
the condyle points of one subject, however, showed standard deviations of the 
order of almost twice that found with the wax records, which implies that the 
plaster record method might involve serious sources of error. 
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This range of possibilities was tried on 5 persons with normal natural occlu- 
sions. The method can also be used for abnormal cases, but only in the light of 
knowledge of the functionally normal jaw and its variations. 


SUMMARY 
An apparatus (the Gnatho-thesiometer) is described for recording the po- 
sitions of the lower jaw. The sources of error involved by the mounting of the 
casts, by the making of wax records, and by the various steps of the measuring 
technique are analyzed, and the order of the error of the method is given. 

The apparatus permits measurements (at three points) in the three main 
planes on a freely movable cast of a lower jaw. 

The apparatus has been used, among other things, for registration of the 
contact movement areas of all three measuring points, analysis of the Bennett 
movement, and observation of the variation of the inclination of the condyle path. 

The results obtained in normal cases should form the basis for analysis of 
measurements in pathologic cases (e.g., traumatic temporomandibular joint ar- 


thritis). 


I wish to express my sincere thanks to Professor C. E. Quensel, Lund, for valuable help 
with the statistical analyses; to Dr. F. Palsson, Malmo, for suggesting the name of the 
apparatus; and to Lector T. Lindholm, Malmo, for measuring the rigidity of the various 


face-bows. 
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MOVEMENT AREAS OF THE MANDIBLE 


ULF 


The Royal Dental School, Malmo, Sweden 


HE GNATHO-THESIOMETER* has proved useful for measurement of the 
positions of the mandible in persons with natural teeth. The recordings of 
both habitual and extreme positions were taken with opposing teeth in occlusion. 


EARLIER INVESTIGATIONS 


The area of movement of a point on the anterior part on the mandible (e.g., the 
incisal point) can be projected on a plane surface in the horizontal plane by graphic 
registration, both in edentulous persons and in persons with natural teeth, provided 
any vertical cusp guidance has been eliminated.” * “* The figure of movement has 
been described as rhomboid. 

When a person with natural teeth makes contact excursions, the movement of 
the anterior part of the mandible will depend mainly on the cusps. The upper 
surface of the area of movement, which might conveniently be called the contact 
area of movement will then no longer be plane, but will show differences in level. 
The shape of this contact movement area has been described by Hanau" and 
Fischer,’ and appears to include two oblique areas divided by a groove running 
frontally. Fischer* described the contact movement area in persons with natural 
teeth as “broken and more or less uneven” (“hdckrig”). However, a more de- 
tailed description of the shape of the surface or how it is recorded was not given. 

A search of the literature has also failed to reveal any investigations of the 
areas, or surfaces of movement of the condyles, although these have been described 
and illustrated by some authors. 

Fehr’ writes that the condyle has a movement area which is, as a rule, larger 
for the left side than for the right. 

Hanau’ spoke of a space in which a certain point on the condyle has freedom 
of movement. However, the distance between the upper and lower surfaces of 
this space is, according to a figure given by Hanau, very small. 

Gysi‘ and Fischer’ illustrate the areas of movement of the condyles as rhomboid. 
In Fischer’s illustration, the surfaces under consideration appear curved. 


COMMENTS ON EARLIER INVESTIGATIONS 


It appears that no investigations are on record of the contact area of move- 
tient for the mesio-incisal point of the lower incisors or for the condyles. Since 


Received for publication July 2, 1956. 
*Head of the department of Occlusal Analysis and Rehabilitation. 
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Gysi and Fischer do not mention any deviations from the rhomboid shape they de- 
scribed, they evidently do not think that the condyles should have any “space of 
movement” of the type apparent from Hanau’s figure. 

The methods of investigation described by Gysi and Hanau suggest that, 
after having graphically recorded points outside of and/or in the vicinity of the 
teeth by geometric constructions, these authors were able to assess the range of 
movement of the condyles. Gysi carried out his studies on edentulous persons. 
It might be of interest to study the influence of the cusps on the contact positions 
and movements of the mandible in a series with functionally normal natural oc- 


clusions. 


Fig. 1.—Interrelationship between the recorded contact positions in the horizontal pro- 
jection of the area of movement. Numbers /, 6, 10, 5, 15, 11, and 7 indicate extreme positions; 


the remainder are interextreme positions. 
The various positions may be designated as follows: 1, Rearmost (retruded) contact positions; 


2, occlusal (intercuspal) position; 3, end-to-end occlusion; 4, anterior biting to a reversed vertical 
overlap; 5, protruded contact position; 6, right posterior lateral position; 7, left posterior lateral 
position; 8, right lateral habitual biting position; 9, left lateral habitual biting position; 10, 
right lateral extreme position; 1/1, lateral extreme position; 12, right lateroanterior biting 
position; 73, left lateroanterior biting position; 74, right anterior lateral position; 15, left anterior 


lateral position. 


It appears that relatively accurate measurements can be made with the Gnatho- 
thesiometer,’ and the wax record method used lends itself to the registration 
of contact positions of the mandible. For practical reasons, only a limited number 
of positions can be recorded. The mandibular positions recorded are shown 


schematically in Fig. 1. 
THE PROBLEM 


The purpose of the investigation was to elucidate the shape and dimension of 
the contact area of movement of the anterior measuring point, and of the points on 
the condyles. Individual variations were studied also. ) 


\ 


MATERIAL AND METHODS 


Five persons (1 woman and 4 men) with almost complete dentitions were 
examined. In each case roentgenographic examination showed no marginal destruc- 


tion of the alveolar bone. 
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Case F. Woman, aged 20. Dental status 
Type of occlusion: Angle Class I. 

Horizontal Overlap 4 mm. Vertical overlap 6.5 mm. 
Abrasion: grade 1 (Martin). 

Case J. Man, aged 25. Dental status 
Type of occlusion: Angle Class I. 

Horizontal overlap 2 mm. Vertical overlap 4 mm. 
Abrasion: grade 1 (Martin). 

Case M. Man, aged 24. Dental status 

(4 replaced by fixed bridge). 

Type of occlusion: Angle Class I. 

Horizontal overlap 2.5 mm. Vertical overlap 3.5 mm. 
Abrasion: grade 1-2 (Martin). 

Case P. Man, aged 38. Dental status 
Type of occlusion: Angle Class I. 

Horizontal overlap 2.5 mm. Vertical overlap 3 mm. 
Abrasion: grade 1-2 (Martin). 

Case S. Man, aged 27. Dental status 8 
Type of occlusion: Angle Class I], div. 2. 8 
Horizontal overlap 2 mm. Vertical overlap 4 mm. 
Abrasion: grade 1 (Martin). 


On the basis of Thesiometric’ measurements, the positions of the measuring 
points (one close to the infradentale, and two in the middle of each condyle) were ; 
traced with tenfold enlargement on millimeter paper in the three planes at right 
angles. The extreme positions were united by straight lines, and thereby an im- 
pression was obtained of the outline, size, and shape of the areas of movement. 
As far as the anterior measuring point is concerned, the “corresponding” habitual 


positions such as 9-2 and 2-8 and 1-2-3-4-5 (Fig. 1) were connected with 
straight lines. The extreme positions of the condyle points were also connected. 


Hereinafter, the term movement or its synonyms are to be understood simply 
as the straight lines joining two or more points recorded (See discussion). 

With the help of these drawings, stone models were made of the contact areas 
of movement for the five persons studied (Figs. 3-8). From drawings of the 
type shown in Figs. 10-12, the contact areas of movement of the condyle measuring 
point were made in tenfold enlargement in lead foil. One of the models is illus- 
strated in Fig. 13. 

The contact area of movement of the anterior measuring point has been added 
to a movement space (without the contact movement area) as constructed on the 
basis of earlier recordings’ for the same person (Case M, Fig. 9). 


RESULTS 


In order to convey an impression of the approximate natural size of the 
movement areas for the three measuring points, a natural-size model is depicted in 
Fig. 2 (Case S). The triangle, which connects the three measuring points, cor- 
responds to Bonwill’s triangle, although it is slightly lower. Its slope in relation 
to the horizontal plane selected’ was measured as 15 degrees on a lateral profile 
roentgenogram. This slope is so small that the triangle would not be significantly 
changed when projected onto the horizontal plane. 

The areas of movement of the anterior measuring point and condyle points 
will be described separately. 
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The contact area of movement of the anterior measuring point: As was also 
shown earlier, the contact area of movement has the shape of a rhombus. Several 
of the shapes, e.g., Fig. 4 (Case J) and Fig. 5 (Case P) are markedly asymmetric. 


Fig. 2.—Bonwill’s triangle (natural size) and the areas of movement of the measuring points 
projected onto the horizontal plane. 


As is apparent from Table I, individual variations were also recorded in 
the extreme anteroposterior and lateral dimensions. 


TABLE [ 


DISTANCE BETWEEN POSITIONS 1 AND 5. DISTANCE BETWEEN POSITIONS 10 AND 11. 
LENGTH OF MOVEMENT AREA IN MM. WIDTH OF MOVEMENT AREA IN MM. 


Case F E 19.5 
Case J : 20.0 
Case M : 20.5 
Case P 20.5 
Case S 22:5 


Average approx. 11.5 approx. 20.5 
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Fig. 3.—Case F. The contact area of movement of the anterior measuring point as seen from 
above. Five times natural size. 


Fig. 4.—Case J. The contact areas of movement of the anterior measuring point as seen from 
above. Five times natural size. 


Fig. 5—Case P. The contact area of movement of the anterior measuring point as seen from 
above. Five times natural size. 
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\ 
In the vertical plane, different levels of the anterior measuring point were noted 
(Figs. 8 and 9), and individual variations were evident. However, it may be said 
that the measuring point in position 2 (the occlusal or intercuspal position) occu- 


Fig. 6.—Case S. The contact area of movement of the anterior measuring point as seen from 
above. Five times natural size. 


Fig. 7—Case M. The contact area of movement of the anterior measuring point as seen from 
above. Five times natural size. 


pies its most superior position, whereas the measuring point is most inferiorly 
placed in positions 3, 8, 9, 12, and 13, which correspond to cusp-to-cusp or edge- 
to-edge biting (Fig. 1). 

Because of differences in level between positions 7-1-6, on one hand, and 
9 - 2-8, on the other hand, distinct facets, facing backward and upward, are formed. 


— 
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In all the contact areas of movement plotted, these groups of positions differed from 
one another, horizontally and vertically, 

_ Areas of movement of the condylar points: The shapes of the areas of move- 
ment in all three planes differed widely in the 5 cases studied. Figs. 10-12 show 
the areas of movement of the condyles projected onto the three planes for Case S. 
(See also Fig. 13.) 


Fig. 8.—Case S. The contact area of movement of the anterior measuring point as seen from 
the left side. 


Fig. 9.—The entire movement space of the anterior measuring point (Case M). 


In Fig. 10, interextreme positions have been inserted. In all areas of move- 
ment of the condyles, the extreme positions and the interextreme positions differed 
from one another. ) 


DISCUSSION 


The paths of movement cannot be measured with the Thesiometer.? Neverthe- 
less, when the positions are connected with one another to form continuous sur- 
faces, an approximation is secured, the acceptance of which appears justified because 
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the positions lie relatively close to one another. The greatest difference in distance 
between two points is about 3 mm. 

The smallness of the series must, of course, be borne in mind when evaluat- 
ing any conclusions about the shape and variation in shape of contact movement 
areas. 
As to the contact area of movement of the anterior measuring point, the dif- 
ference noted between positions 7 and 2 confirms the results found in previous 
investigations by the author.” It was also found important to make a distinction 
between these two positions when considering the movements of the condyle 
points in the Bennett movement. 


LEFT CONDVYLE RIGHT CONDYEE 


Fig. 10.—Areas of movement of the condylar points projected onto the horizontal plane 
(interextreme positions marked). Above: For orientation, the horizontal movement area of 
the anterior measuring point has been inserted. Each figure is in correct position in relation 
to the sagittal line. The distance between the figures is arbitrary. This also applies to Figs. 


11 and 12. 


’ The lateral habitual biting positions (Numbers 8 and 9) also proved to be in- 
terextreme in contrast to the nearby situated posterior positions (Numbers 6 and 7). 


3,4 


In the graphic registration of lateral movements,” * usually only extreme ex- 
cursions have been recorded. An exception is in the work of Marolt,” who pointed 
out the difference in the course of lateral contact glidings, and extreme lateral 
excursions with the cusp guidance eliminated (through slight elevation of the 
occlusal vertical dimension). 
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With regard to the contact areas of movement of the condylar points, it should 
be stressed that the surfaces constructed on models are outlined only by extreme . 
contact positions. Investigations by Hildebrand,’ Posselt,* and others have shown 
that the condyles glide further anteriorly on maximal opening of the mouth than 
on maximal protrusion with the teeth in contact. This presumably suggests that 


LEFT CONDYLE RIGHT CONDVLE 


Fig. 11—Case S. Areas of movement of the condylar points projected onto the frontal plane 
(see legend to Fig. 10). 
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LEFT CONDYLE RIGHT CONDVLE 


Fig. 12.—Case S. Areas of movement of the condylar points projected onto the sagittal plane 
(see legend to Fig. 10). 


the opening tmovement area of the condylar points are somewhat larger ante- 
riorly than the contact movement areas, and that, therefore, a distinction should 
be made between these two terms. 
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The shape of the horizontal projections of the contact movement areas of the 
condyle points also show wide variation, and even a wider variation than that of 
the anterior measuring point. Also, the left and the right side differ considerably 
in shape and size. Only in one of the present cases (Case S) was the area of 
movement of the left condyle larger than that of the right, a difference which, 
according to Fehr,” is the rule rather than the exception. 


In the material examined, the distance between the condyle points in the 
rearmost (retruded) and protruded contact position varies between 9 and 12 mm. 
Ulrich” found a corresponding distance of 7 to 9 mm. in four persons and Hilde- 
brand,’ 5 to 14 mm. 


Fig. 13.—Enlarged models of the surfaces of movement of the condyles (Case S). Each 
model is orientated in relation to the sagittal plane and the horizontal plane, but the distance 
between the models is arbitrary. 


It is clear from Fig. 12 that the paths described on the / - 11 - 5 movement of 
the jaw differ from that on the 1 - 10-5 movement. Therefore, on projection in 
the sagittal plane, we get double lines which sometimes cross one another. This 
might have led to the conclusion that the condyles have a space of movement with 
a certain height. 


Whether Hanau’ drew his figures on the basis of such lines or whether he 
recorded a downward tilt of the condyles on extreme biting pressure of the sub- 
ject with something hard between the teeth, as did Wustrow,” is not apparent from 
Hanau’s article. It should be mentioned that, in the present investigation, no 
attempts were made to investigate the possibility of downward displacement of 
the condyles, the positions being registered only without any appreciable biting 
pressure. These problems can hardly be elucidated on the basis of registrations 
by means of the wax record technique used. 
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SUMMARY 


With the aid of a Gnatho-thesiometer,” the areas of movement for three points 
on the mandible were recorded in the three main planes. One point was close to 
the infradentale, and two were in the middle of each condyle. The shape, dimen- 
sions, and variations in five experimental subjects with practically all their teeth 
present are described and illustrated by drawings and three-dimensional models 
constructed on the basis of the measurements made. 

The results are compared with those of some previous authors. 

The results of the investigation support the observation made in a previous 
study that there are differences between the extreme positions and habitual positions. — 
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EXTENSION OF THE TEMPOROMANDIBULAR JOINT SPACE 
BY METHODS DERIVED FROM GENERAL 
ORTHOPEDIC PROCEDURES 


J. Pu.D., F.D.S., D.D.O.* 


University of Glasgow, Glasgow Dental Hospital and School, Glasgow, Scotland 


URING THE PAST THREE decades the dentist has widened his interest 
in the temporomandibular joint. In earlier days he was mainly concerned 
with its mechanics, but new vistas were opened in 1934 by the publication of the 
epoch-making articles of Goodfriend* and Costen.* This was a milestone in dental 
history. For the first time the dental profession became aware of the painful con- 
sequences of mandibular overclosure, and coincidentally it was gifted with a new 
aid for suffering humanity. 

In the light of present-day knowledge, it is easy to pick faults in some of 
Costen’s contentions, but he earns our praise for heralding a new era in the treat- 
ment of nondental facial pain. 

Soon after the publication of Costen’s articles, numbers of dentists began 
testing his hypotheses. Some of their cases were dramatically successful whereas 
others failed. Failures are always challenging so that the dentist in practice at 
that time spared no effort to ferret out the solution. The training and every-day 
experience of the dentist make him mechanically minded. Therefore, failure to 
relieve pain was usually ascribed to some technical oversight, such as the incor- 
rect assessment of the free-way space. 

Then, as roentgenography was developed, the condylar relations were made 
visible, and when it was seen that condylar overclosure generally accompanied 
mandibular overclosure, the mechanistic attitude of mind seemed justified. It was 
taken for granted that the displaced condyles pressed on nerves in some way, and 
we were ingenuously confident that the pain could be relieved by the simple act of 
“bite-raising.” This, we told ourselves, would swing the condyles away from the 
inflamed parts. 

We recail how we fared, in our first ventures, at treating patients suffering 
from the effects of condylar overclosure. Costen’s articles had fired us with en- 
thusiasm; the old feeling of helplessness had gone; at last we felt that we could 
do something for those sad persons. We set to work with a will and applied 
our new knowledge. 

In his first essays into treatment by occlusal rehabilitation, it might be the 
lot of one practitioner to be successful, and so by his good fortune he became ar- 
mored against the failures which were bound to come. His faith in the new tech- 
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nique was established by his initial success. On the other hand, his discomfited 
colleague might labor in vain over his first cases. It was his bad luck to be 
introduced so unfortunately. In such a manner are converts and “doubting 
Thomases” made. Thenceforth, the latter listens to the glowing reports of his 
successful colleague with incredulity if not with skepticism. 

In the pioneer days of occlusal rehabilitation, we soon learned the unhappy 
consequences of ill-considered “bite-raising” techniques, and then we read the 
articles of Tench,’ Mershon,* and Schuyler,’ which drove the lesson home. Tak- 
ing heed of their warnings, we strove to improve our methods for estimating the 
vertical dimension of the masticatory apparatus. Conscientiously, we developed 
more and more precise techniques for determining the height of our complete den- 
tures. We aimed to construct dentures which would take the pressure off the 
temporomandibular joints ; the denture had to be neither too high nor too low. 

Time passed and it slowly dawned upon us that the problem of facial pain 
was bigger than we had thought, and that it could not be completely explained in 
terms of mechanics. Dentists have every reason to believe in their mechanical 
arts. They have developed a system of oral engineering of which they can be 
justly proud. However, their concentration on the restorative aspects of their 
profession has, to some extent, blinded them to the wide implications of pain. 
When he suffers pain, the patient embodies all the complexity, the nobility, and 
the frailty of humanity, so that the compassion and the precision of the dentist 
is incomplete without a knowledge of biologic and psychogenic values. 


RHEUMATISM OF THE TEMPOROMANDIBULAR JOINT 


The facial pains now so familiar to us were fairly common even .in pre-Costen 
days. The older dentist was no less puzzled than we are today. He had no 
choice therefore, but to entitle the disease as best he could; the condition perforce 
had to be labelel either “tic douloureux” or “rheumatism of the temporoman- 
dibular joint.” Then, when Costen’s articles appeared, these terms were set aside 
for a time. The dentist of the day thought that the new mechanical philosophy 
had outmoded the earlier diagnosis. For a transitory period, he satisfied himself 
that tic douloureux and temporomandibular arthrosis had no clinical entity. All 
pains in this part of the face were now ascribable to condylar displacement. From 
the objective viewpoint of today, it looks as if the pendulum of opinion is swing- 
ing again; there is a realization that the truth lies somewhere between the extremes. 

Could it be that the older dentist was not far off the mark when he declared 
that the temporomandibular joint suffered rheumatism? However, before we 
immerse ourselves too deeply in this speculation we must come to an understand- 
ing as to the meaning of “rheumatism.” In the first place the term is unsatis- 
factory. As Copeman’ says; “In the present state of our knowledge an exact aeti- 
ological classification is often impossible, and such terms as “rheumatism” and 
“rheumatoid arthritis,’ unless more exactly defined, remain as convenient cloaks 
for our ignorance.” Indeed, the term is seldom used by those who devote them- 
selves to this speciality. They prefer instead to determine which of the many 
disorders loosely covered by the term pertains to the case in hand, rather than 
use the general diagnosis of “rheumatism.” 
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However, despite its shortcomings, the word is in constant currency and 
probably there is no harm done, as the man-in-the-street has a fair idea of its 
meaning. Without belittlement, it may be said that most patients like to have 
their illnesses identified with labels, and ‘rheumatism of the temporomandibular 
joint” is as convenient a label as any. 


TRIGEMINAL NEURALGIA 


We turn now to the alternative diagnosis of the pre-Costen days. If he did 
not call the condition “rheumatism of the temporomandibular joint,” the practi- 
tioner was constrained to name it “trigeminal neuralgia,” and if the pain was very 
severe it became “‘tic douloureux.” Today we use these terms cautiously. For one 
reason, it has been found that some cases previously called tic douloureux have 
cleared up when treated for condylar displacement. Nevertheless, to deny the 
existence of tic douloureux is sheer futility, because there is undoubtedly a type 
of neuralgia which is nondental in origin, and which has no connection with the 
temporomandibular joint. 


TIC DOULOUREUX 


Tic douloureux remains an enigma, its pathology being unknown.’ Further- 
more, there appears to be no genuine cure for this disease except intracranial sec- 
tion of the sensory root of the fifth nerve, or possibly by the new operative pro- 
cedures which decompress the ganglion.* The main point for the dentist is that 
the treatment of tic douloureux is not his responsibility. Just as soon as the di- 
agnosis is made, the patient should be transferred to the appropriate specialist. 
Suffering would be prolonged unnecessarily if the dentist were to embark on oc- 
clusal rehabilitation which is doomed to failure from the start. 

Conversely, some cases originally diagnosed as tic douloureux turn out to 
be nothing worse than the pain of condylar displacement. The pity is that the pa- 
tient may be subjected to root-resection without just cause. I have been privi- 
leged to treat eight patients who have undergone resection without benefit, yet every 
one of these subjects responded to occlusal rehabilitation in various degrees. A 
heavy responsibility lies on the dental profession, therefore, to refine its dif- 
ferential diagnosis to the highest perfection. 


PSYCHOLOGIC FACTORS 


The large mass of the 780 patients suffering nondental facial pain, treated in 
the Temporomandibular Clinic of the Glasgow Dental Hospital during the last 
eight years, falls into a different category. The typical patient is female, and in 
many instances she demonstrates a strong psychologic overlay. To cure her face- 
ache is no easy task. Furthermore, she often has other pains, and it is recog- 
nized that if we can cure her face-ache she will, on occasions, develop another pain 
elsewhere. This is the “conversion” familiar to psychiatrists. Our patient seems 
“born to suffer” from one pain or another. In some cases she is the victim of 


*Schorstein, J.: Killearn E.M.S. Hospital, Scotland, personal communication. 
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an unhappy environment, existing in a life-situation that would break most people. 
Needless to say, many aspects of her case are without the province of the dentist, 
so that this type of patient is best treated by a “professional symbiosis,” rather than 
by a lone practitioner. She needs the combined services of say, the rheumatologist, 
the orthopedist, the dental specialist, and in some cases, the psychoanalyst. The 
medical men could tackle any extant ill-health, the dentist could treat her condylar 
deflection, and the psychoanalyst could probe into the genesis of the muscular hyper- 
tension which hurts her joints. 


THE ANXIETY-STATE 


Let us discuss a case of hypertension of the masticating muscles, and the 
anxiety-state which gave rise to it. The generally accepted hypothesis declares 
that primitive man was equipped with a body mechanism designed to give him 
inordinate strength when alarmed. He became alert, his heart pumped faster, and 
the flush of adrenalin into the blood-stream activated him for violent action; he 
was prepared for flight or fight. Primitive man dwelt in an environment where 
it was rational to behave violently and the tempestuous explosion consumed the 
vigor provided. Then, with the passage of time, he was no longer frightened, 
and his body mechanism returned to the even tenor of its ways. 

On the contrary, sophisticated man, although endowed with an_ identical 
body mechanim, does not employ it in the manner intended. It is evoked just 
as frequently, because the world has witnessed no diminution in frightening or 
frustrating situations. In other words, his physiologic response to alarm is not 
greatly different from that of his ancestor, but present-day convention does not 
encourage him to fight or flee every time his feelings are hurt. He must learn to 
bottle up his emotion. His muscles are energized like those of his forefather, but 
they are not given the grace of consummation. This is a fair digest of the so- 
called anxiety-state which is so much discussed in the literature of modern medi- 
cine. Psychiatrists and rheumatologists are of the opinion that muscle tension 
induced by emotional disturbance can lead to osteoarthritis, especially if there is a 
special predisposition to that disease. It is probably true to say that the temporo- 
mandibular joint is no exception to this general rule. 

Bauer® states that osteoarthritis is a symptom of neuromuscular tension in 
which reflex hypertonus compresses the joint surfaces with degenerative conse- 
quences. The point to note is that dentists who intend to specialize in this field 
will need to shift the focus of their thoughts from the periphery towards the 
center, to take in the complete picture. Temporomandibular pain may be the local- 
ized expression of a generalized physical or mental disturbance. We must appre- 
ciate that an infinite variety of causes, such as financial worries, marital discontent, 
lack of attainment, anemia, or other systematic illness, may precipitate a neural 
unrest which manifests itself in the muscle tension. Finally, the weakest link in the 
chain gives. 

It is a reasonable thesis that the temporomandibular joint may have a spe- 
cial predisposition to pain by reason of its integration with a masticating apparatus 
which is degenerating phylogenetically. Furthermore, the human mouth looms 
large in the emotional make-up of the subject. It is well known that an inordinate 


2 
r 
We 
ip 
« 
bie 


J. Pros. Den. 
390 CAMPBELL May, 1957 


amount of brain tissue is allotted to the functions and sensations of the mouth, 
especially in the child. It is within the bounds of possibility that a roughly exe- 
cuted extraction, for example, may leave an emotional scar, which, no matter 
how it is suppressed, may lay the foundations for a face-ache in adult life. What- 
ever the reason, nondental facial pain is often difficult to treat and, in many in- 
stances, the dental specialist would do well to consult his medical colleagues. 


MUSCLES 


HYPERTONICITY OF 


The new science of electromyography has produced substantiating evidence 
that hypertonicity of muscles can cause pain. Wramner’ reports that in arthritic 
persons, hypertonicity persists after voluntary relaxation of the muscles actuating 
the joint. The essential point here is that a patient may be under the impression 
that her muscles are completely relaxed, whereas in actual fact, some of the 
motor-units in her muscles may still be spastic, with sufficient energy in them to 
record as spike-patterns on the electromyogram. 

Spasticity in the masticating muscles may be self-evident, or it may be so 
subtle that it cannot be discerned clinically. Advanced cases could be designated 
as trismus. The accompanying pain may be severe but, in mild cases, the jaw is 
merely stiff and the pain negligible. In many instances, neuralgia may be severe, 
although there is no trace of stiffness, and the presence of spasticity can only be 
proved by electromyography. Nevertheless, many observers believe that neurally 
propagated muscle tension is an important predisposing factor, lying dormant until 
it is flared up by some trauma such as condylar displacement. 

It may be said that the specialist in this field sooner or later learns to recog- 
nize a characteristic type of patient. The odds are that the patient is female; 
although her muscles as a whole are slim, they may nevertheless be tense. Whether 
or not she is anemic, she is often easily fatigued. She is sometimes living 
in a strained life-situation. She bruises easily. Her circulation is poor; her hands 
and feet are cold and clammy; she feels the cold unduly. Indeed, this may well 
be the reason for her disposition to rheumatism; she cannot keep herself warm 
enough to prevent her muscles from being chilled. While she is much given 
to nasal colds, she seems to escape the more serious acute diseases, so that she lives 
to a ripe old age. Congenital asthma is sometimes her lot, and skin conditions are 
not unknown. 

Some of these patients complain of a burning mucous membrane, sometimes 
in the tongue, in the gums, or in the palate. Dentists should be wary about diag- 
nosing “‘‘acrylic resin allergy” in these patients, because often it will be found that 
the “burning mouth syndrome” antedates the denture. An interesting feature is 
that rheumatic pains can occur in other parts of the body concurrently with the 
face-ache. 

Spasticity of the masticating muscles can, of course, be ascribed to causes 
other than psychogenic and traumatic. It is well known that the impaction of a 
lower third molar tooth can cause a spasm. Badly administered inferior dental 
block anesthesia may also cause trismus.” In this article, we refer only to the 
nondental types of spasms. The most intense case of this order within our ex- 
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perience was a lady of 60 years of age whose right-side masticating muscles had 
spasmed almost every day for years. The pain was agonizing, and her edentu- 
lous ridges were clamped so tightly that they could not have been pried apart. 
The characteristic attack usually passed off within five hours. The jaw would 
then relax completely and the pain would cease. It is pleasant to report that this 
patient has had neither pain nor muscular spasm for two and one-half years. 


Left closed. 


‘Right closed., 


Fig. 1—Laminagrams of the temporomandibular joints. The upper pair depicts the right 
and left joints with the mandible closed. The lower pair shows the joints with the jaw 
extended. The condyles have not translated much. 


Condyles cannot translate freely if the temporalis muscles have spasmed. 
Fig. 1 represents such a case. Each temporomandibular joint has been radio- 
graphed twice in this figure. The upper pictures depict the right and left joints in 
the closed position, and the lower pictures show the condyles when the mandible 
is opened. It will be seen that the condyles have not shifted much despite the ex- 
tent of the opening. The action in this case could be described as a hinge-move- 
ment without condylar translation. 
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The patient whose joints are seen in Fig. 1 had endured a severe bilateral 
neuralgia for four months. The pain simulated tic douloureux in intensity and 
quality. His trouble had been started by the extraction of teeth under general 
anesthesia. We had a natural suspicion, therefore, that the jaw had been tempo- 
rarily dislocated by the mouth gag. However, an assurance was given by his den- 
tist that the condyle had never left the fossa. By a happy coincidence, this pa- 
tient’s pain disappeared together with the restriction of the condylar move- 
ment, shortly after his first visit to us; translation returned although no treatment 
was given. 

Spasm of the masticating muscles cannot be a common cause in cases where 
translation ceases. Spasm is not likely to continue for years. We have in- 
vestigated a number of patients with this anomaly. They have been radiographed 
periodically, seeking evidence of recovery of condylar translation. The general 
impression remains that once a condyle is fixed, it is fixed for all time. As afore- 
mentioned, the exception is the joint which has been traumatized by sudden force. 
Inflammatory effusion and protective muscle spasm can hamper free condylar 
translation, but recovery normally takes place if genuine rest is provided. 


FIBROSITIC ADHESIONS 

Needless to say, it is pure conjecture to claim that fibrositic adhesions are to 
be found in the temporomandibular joint in these cases where the laminagram shows 
loss of translation. However, as experience accumulates, definite information will 
be provided. There is a gathering opinion that the condition can be caused by 
repetitive microtraumata, and it is a reasonable conjecture that the rheumatic dia- 
thesis plays’a part in rendering the patient susceptible to this form of injury. Fig. 
2 shows the type of joint where it is vain to anticipate self-improvement. This 
figure consists of four laminagrams, each joint is depicted in the closed and open 
positions. Comparison of the joints shows that the left condyle is immobilized, 
while the right translates normally. It is easy to recognize this condition clini- 
cally without recourse to roentgenography (Fig. 3). 

This disorder is more common than is generally realized and needless to 
say, it occurs in various degrees. Sometimes both condyles lose the power to 
translate, and the patient opens her jaw by “tucking in her chin” on an intercon- 
dylar hinge-axis. Then there is another type where the condyle on one side is im- 
mobilized while the contralateral condyle translates normally. Sometimes both 
condyles can translate, but one is stiff, whereas the other is free. In another type, 
one condyle may not shift while the contralateral condyle translates excessively, 
almost to the point of dislocation. Probably this excessive movement is a sub- 
conscious endeavor on the part of the subject to compensate for the sluggishness 
of the stiff condyle; that is, the patient tries to separate the incisors as much as 
formerly. Sometimes in straight opening of the mandible, the condyles do not 
translate synchronistically, one condyle leading the other. The timing may be 
out although the terminal points of condylar excursion may be similar. 

It is interesting to note that when facial pain accompanies this anomaly, it 
does not necessarily follow that it occurs on the side with the greater pathology. 
We have encountered patients who have no pain in the hinging side, but who ache 
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in the other. The explanation may be that the hinging side does not move suffici- 
ently to become painful, whereas the opposite side is strained by the unnatural 
action. The situation is not unlike that which occasionally follows arthrodesis 
of the hip-joints. The operation which fixes the joint for all time takes away 
the movement which caused pain, but the previously normal side begins to ache. 


Right closed Left 


open 


Fig. 3.—Clinical appearance of a patient with one condyle “seized-up.” 


2 
Fig. 2.—Although the patient tried hard, she could not shift her left condyle. aie 
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ABNORMAL CONDYLAR BEHAVIOR 


The whole subject of abnormal condylar behavior is beset with difficulty and 
more research is needed, considering the vast numbers who endure face-ache. jn 
the present state of our knowledge, we should be cautious of jumping to conclu- 
sions. We must confess that, so far, we are uncertain as to the ideal condylar 
movement for any given individual, nor have we any proper knowledge of the 
link between orthodontic classification and condylar action. Furthermore, de- 
spite the research which has been done on occlusion and mandibular function, 
the data has not yet been related significantly to facial pain. The main difficulty, 
of course, is that we cannot “‘see into the joint.” 

It is evident that specialists other than dental should include themselves in 
the study. If fibrositic adhesions can accompany facial pain, then it is clear that the 
dentist should share his problems with medical colleagues. For example, the or- 
thopedist and the rheumatologist may cooperate fruitfully. This does not mean 
that the dentist should pass the patient out of his care; in many instances that 
would be quite wrong. The dental profession has been assiduous in studying the 
temporomandibular joint although mostly its mechanics. Nevertheless, the den- 
tist has something to offer; he may be able to serve usefully, having at his disposal 
various techniaues which can influence the joint. 


LAMINAGRAPHIC STUDIES 


In future phases of temporomandibular research, we may learn what changes 
can be wrought in the structure and function of the joint by therapeutic pro- 
cedures. Laminagraphic studies may teach us more of the physiology and func- 
tion of this part. So far, we have gathered a fair knowledge of the correct and 
incorrect resting positions of the condyles, but we have a long way to go. In 
addition, the dental profession has experimented empirically with occlusion-adjust- 
ing appliances, not without success. Many devices have been used to improve 
the resting position of the condyles, including temporary splints, cast metal over- 
lays, partial dentures, complete dentures, crowns, bridges, and onlays. All have 
been used to improve condylar relations. However, the day of empiricism is bound 
to pass. We will require to know, for example, just where we place the condyles 
when registering the occlusion. 

It is within the bounds of possibility that the problem is less involved than 
it would appear at first sight. Perhaps we have bemused ourselves by concentrat- 
ing too much on the mechanics of occlusion with all their undoubted complexity ; 
maybe we have plumbed this subject to unnecessary depths while overlooking the 
linkage between generalized joint disease and temporomandibular pain. 


ORTHOPEDIC PROCEDURES 

Nearly 100 years ago, the orthopedic pioneers, Hugh Owen Thomas and John 
Hilton, enunciated basic procedures for treating inflamed joints. Although they 
did not deal specifically with the temporomandibular joint, there is no reason 
why it should be excluded. Those worthy men declared that an inflamed joint 
should be treated in accordance with three essential principles; (1) rest, (2) im- 
mobilization, and (3) traction. They stated that a painful joint is not properly 
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rested unless it is brought into a physiologic position; that is, flexor or extensor 
muscles should be neither taut nor flaccid. In many cases, splinting is necessary 
to overcome the abnormal muscle spasm. The modern counterpart of Thomas’s 
splint is the “weight and pulley” for applying traction to a joint (Fig. 4).” 


Strange to say, the application of traction to a joint for the purpose of reliev- 
ing pain is not mentioned much in orthopedic literature. This is an oversight ex- 
plained by the fact that the procedure is so commonplace that nobody writes about 
it. An eminent orthopedist* says: “It is well known that a pain in a joint can be 
relieved by the application of extension to keep the joint surfaces apart. This is 
such an old-standing procedure that you are not likely to find any reference to it 
in the literature. For example, we routinely apply traction for an inflammatory 
lesion of the knee joint, and this almost without exception produces striking re- 
lief of pain.” 


Weight Extension.’ 


Fig. 4.—Extension of the knee-joint for the relief of pain. The same principle can be applied 
to the temporomandibular joint. 


THE RESILIENT SPLINT 


Adverting to the temporomandibular joint, the question arises: How can 
traction be applied to the mandible so that the joint-space is opened up? Obviously, 
we cannot extend the joint by hanging weights on the chin. The answer seems 
to be found in a resilient type of intraoral splint which gently opens the joint-space. 


I deliberately aim to stretch the masticating muscles with these splints, gently 
and progressively, until they become relaxed under working conditions, that is, 
with the splint removed. Perhaps the word “stretch” is a misnomer; it is prob- 
ably true that the muscles are not stretched at all. Maybe we restore a shortened 
muscle to its proper resting length. 


I have treated several hundred patients suffering nondental facial pain on the 
assumption that they present orthopedic problems; that is, I believe that their 
pains, reflected though they may be, are essentially pains caused by “compressed 
menisci,” “pinched synovia,” “stretched ligaments,” and “disturbed muscle func- 
tion.” 


*Mr. Roland Barnes: Western Infirmary, Glasgow, personal communication. 
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These patients are advised strongly to protect themselves from cold draughts 
on the face and ears, because there is ample evidence that the incidence of pain rises 
with the advent of piercing winds. The therapeutic value of warmth is explained 
to these patients. Routinely, we examine their dentitions or their dentures for 
signs of functional malocclusion. Their temporomandibular joints are investigated 
for condylar aberration: Does the condyle translate too far forward or too far 
back; does it come off its correct pathway at any part of its excursion? If con- 
dylar displacement is discovered, laminagraphy is used to ensure that the splint 
has actually repositioned the condyle to best advantage. However, I believe 
that the most important part of the procedure consists in carefully stretching the 
overtense muscles so as to produce relaxation. 


Fig. 5.—Resilient plastic splints for extending the temporomandibular space. One splint 
with a flat occluding surface can be worn separately in the first stages of traction. When the 
muscles have relaxed somewhat, both can be worn. 


The masticating muscles must not be stretched indeterminately ; a careful tech- 
nique must be followed. The resting position of the mandible must be assessed 
as best it can, and the splint built up to fill the interocclusal clearance. Bearing 
in mind the fact that a muscle cannot be stretched abruptly, the splint should be 
raised no higher than is the practice in complete denture procedures. This de- 
cides the vertical dimension of the first stage of the treatment, i.e., an interocclusal 
clearance of 2 mm. should be arranged. After this splint has been worn for a 
few weeks, the occlusal vertical dimension is increased to a height which elimi- 
nates all interocclusal clearance. After the passage of a further few weeks, the 
occlusal vertical dimension is increased 2 mm., thus beginning the restoration of 
the muscles to their true resting length. 

The splints usually have flat occluding surfaces (Fig. 5), but there is one oc- 
casion for a monobloc, which is made by anchoring the upper and lower flat occlud- 
ing surfaces together. The monobloc is particularly useful when one condyle is 
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displaced horizontally, i.e. where prolonged cusp-interference has twisted the 
mandible forward on one side and backward on the other. First, the cusp-interfer- 
ence is eliminated, and then the jaw straightened up by a correctly oriented 
monobloc. 

Our patients are instructed not to wear the splints continuously during 
muscle adjustment, because a muscle kept overlong in tension will accumulate 
painful waste-products of metabolism. As the splint becomes acceptable to the 
patient, it is worn for longer periods, obviously during sleep. Occasionally, a 
temporary denture is supplied to reinforce the action of the splint. In cases where 
existing complete dentures show excessive interocclusal clearance, and by reason 
of the fact that the soft splints cannot be used for chewing, it might well be that 
all the benefit derived at night from the resilient splint, is undone during the day — 
while masticating is done with a defective denture. I emphasize that such a denture 
is “temporary.” <A final denture cannot be contemplated until the mandibular 
relations have settled into proper adjustment. The whole procedure may seem 
overelaborate, but there is no alternative for these sad patients who are often at the 
end of their tether. 

For many years, our temporary splints have been made of a resilient material.* 
This plastic should be processed in dry heat at 150° C. to bring out its best elastic 
properties and maximum strength. The material is kind to tender edentulous 
ridges, and it snaps into undercuts where natural teeth are present. 


LIMITATIONS OF TREATMENT 


It would be wrong of me to leave the reader with the impression that success 
will always attend these procedures. It is no exaggeration to say that the most 
difficult dental patients are those who suffer nondental facial pain accompanied by 
tender edentulous ridges. On occasions they come to us demoralized by years of 
pain, and skeptical about the ability of a dentist to help them. They regard them- 
selves properly as ill persons. It is psychologically wrong to let this type of patient 
think that the simple expedient of a new denture will cure her ailment. It is true 
that in some cases it will, but the patient should be made to understand that she 
is a victim of a painful derangement of the temporomandibular joint, which the 
dentist is competent to treat in conjunction with his medical colleagues. 

The most trying patient is the one who is uncooperative and clamorous for 
quick results. While success occasionally comes quickly, it is unreasonable to ex- 
pect a cure in a few weeks if suffering has been endured for years. (We have en- 
countered numerous patients who have had face-ache off and on for long periods 
of years, and in several cases over 20 years.) Strange to say, long-standing victims 
of facial pain are easier to deal with than those in their first pangs; they are 
more resigned to a therapy which is sometimes slow in producing benefit. 


DENTIST-PATIENT RELATIONSHIP 


The relationship between the dentist and his patient is of great importance. 
Without discounting the value of the assistance of his medical colleagues, it is true 
that the dentist must shoulder the major portion of the treatment. It is the dentist 


*Poly-vinyl chloride. 
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who fits and services the temporary splints and the final dentures. The treatmeiit 
period can be awkward due to relapses and, indeed, to an occasional worsening of 
the pain. Sometimes the patient is in the depths of despair. The dentist must 
give hope and assurance to the patient and must sustain her in courage. He must 
establish a rapport from the beginning, and bear himself with confidence. While 
it is impossible to guarantee a complete cure to any given patient, nonetheless the 
proportion of success is high if the original differential diagnosis is correct. 


In our clinic, the dentist regards himself as a unit on a treatment team. The 
neurologist and the physician take charge of any existing systematic illness and are 
prepared to direct the patient to an aurologist, or to an eye specialist, or else- 
where, if necessary. The task of the dentist is to fabricate intra-oral orthopedic 
appliances which satisfy the basic principles: (1) Rest—the mandible, the con- 
dyles, and the entire masticating apparatus are rested in the physiologic rest posi- 
tion, (2) Immobilization—by using a “head-harness and chin-sling,” together with 
the intra-oral splint, the jaw is immobilized, (3) Tvraction—the resiliency of the 
splint, combined with 2 mm. of increased occlusal vertical dimension, applies the 
necessary traction. 

The magnitude of the problem has yet to be appreciated by the professions 
and by the public. The victims of facial pain are more common than is generally 
realized. The unhappiness caused by this disease is by no means confined to the 
patient herself; family life has been ruined by it. There is irrefutable proof that, 
to some extent, face-ache ties up with the anxiety-state, although this is not the 
whole story. We have reason to believe, therefore, that the condition will be- 
come more and more common as civilization becomes more complicated. The 
dental profession must be. prepared to tackle the problem. A new type of dental 
specialist will arise, who will equip himself with the broad knowledge required to 
deal with this complicated disorder. 

We have learned much about nondental facial pain, but there are large gaps 
in our knowledge which remain to be filled. The dental profession should not 
hesitate to pool its experience with workers in the same field who have their own 
contribution to make. 

The dentist has every reason to be proud of his craftsmanship, but it could 
be argued that he has developed his mechanical and artistic skill at the cost of 
neglect of available knowledge. He has a limited view of sophisticated man in his 
ecologic background. The cult of precision, however commendable, should not be 
confined to the inside of the mouth. Our obsession with mechanics has, to some 
extent, secluded us from the biologic and psychogenic aspects of nondental 
face-ache. 

The dentist has contributed much to the study of pain in the masticating 
apparatus and, in his modest way, he solves many problems as a daily routine. 
Indeed, he excels so much in relieving pain that the public has come to expect 
invariable success. However, the nondental face-aches need new thinking. We 
have approached the problem of face-ache with our thoughts dominated by mechan- 
ical experience, developed in isolation from other specialists in the same field, 
who are equally isolated from our knowledge. 
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QUESTIONS 


Have we overstressed the importance of occlusion as a responsible factor in 
nondental facial pain? Have we immersed ourselves so deeply in a study of the 
minutiae of functional occlusion that we have bogged down and cannot advance any 
further along that line? Is it not opportune to take up a new pattern of thought? 
Is it not the case that the dentist has stumbled (perhaps quite independently) on 
occlusal-reconstruction as a therapeutic measure, totally unaware that the essential 
principle, namely “traction” has been known to orthopedists for generations, al- 
though in less complicated form? 


SUMMARY 


Mandibular overclosures or cusp-interference may displace the condyles, but 
this is usually painless except in persons with a rheumatic diathesis. Temporo- 
mandibular arthrosis is likened to similar pains in other parts of the body. Neurally 
propagated muscular hypertension and its association with facial pain is discussed 

Nondental face-ache involves an infinite number of factors which call for the 
cooperation of medical specialists, among whom the orthopedist is an impor- 
tant figure. 

The opinion is expressed that the dental profession has paid unnecessary 
attention to the fine detail of function occlusion in treating temporomandibular joint 
disease, while overlooking the accumulated experience of the general orthopedist. 
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STAINING ACRYLIC RESIN RESTORATIONS 


Louis ALEXANDER Coun, D.D.S. 


New York, N.Y. 


HILE MANY METHODS SUGGESTED for staining acrylic resin teeth 

W on also be used to characterize acrylic resin jackets and acrylic-faced 
cast gold crowns, all have certain disadvantages. The metal background and thin- 
ness of the acrylic resin veneer make the desired effect difficult to obtain, par- 
ticularly when an attempt is made to match a single restoration to a natural tooth. 
When selecting a shade, many times it is difficult to ascertain the depth of 
stain and the intensity of the opacities or translucencies of the incisal edges. Proc- 
essing the acrylic resin can easily displace the stain, and the precise effect desired 


may be lost. 
When a restoration has been finished, some selective grinding may be needed. 


At times, this grinding changes the effect of the incisal edge stain and may even 
remove it. Reshaping of the labial surfaces may remove specific stained effects, 
and the esthetic effect will be lost unless the stain was deeply embedded. 

The use of the usual surface stains may affect the quality of the cured acrylic 
resin surface ; they are difficult to apply and their permanence is questionable. 

Successful application of a lasting, deep stain can be accomplished by the use 
of suitable shades of cold-cure acrylic resin alone, or in combination with Steel’s 
Super Stain.’ 


TECHNICAL PROCEDURE 


Preparing the Restoration —Treat the incisal edges, gingival areas, proximal 
and facial regions by preparing specific areas to a depth sufficient to allow embed- 


ding the stain. 
Using a No. 556 plain fissure bur, cut into the incisal edge to the desired depth. 


If a tobacco-stain effect is all that is required, a horizontal cut one millimeter in 
depth is usually sufficient. For incisal opacities, vertical grooving is required; 
carry the bur to the same depth as the stained effect appears in the adjacent teeth. 
Grooves may vary in location and depth. The farther the groove is placed labially, 
the more intense will be the finished effect; the more it is placed lingually, the 
more subtle the result. 

Use an inverted cone bur of suitable size to cut preparations for gingival- 
erosion effects or to simulate proximal fillings. Prepare proximal restorations 
in the classical manner. Here sharpness of marginal outline is critical or the 
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natural effect will be lost. The gingival-erosion preparation can be either a 
scooped-out area or a sharply delineated one to imitate the depth and character of 
the stain on teeth adjacent to the restoration. 

Cut the facial surface of the restoration with an extra thin circular saw. Then 
deepen the cut with a razor blade, using a rocking motion to obtain depth. 

Mixing the Stain —Where a suitable shade of cold-cure acrylic resin is avail- 
able, it can be used alone to fill the voids made by the cutout procedures previ- 
ously described. 

More frequently, however, additional stain is required to intensify or alter 
the color of the cold-cure acrylic resin selected. In these instances, the use of 
Steel’s Super Stain is: recommended for the following reasons: (1) It can be 
mixed with water and pretested for the desired color; (2) the stain is fine grain 
and mixes well with the resin; (3) it blends and cures permanently with the cold- 
cure acrylic resin; (4) curing does not alter the color. 

Select the proper color or blend the required colors with water, and test the 
mixture by painting it on an adjacent tooth to judge the effect of the color selec- 
tion. When a proper selection has been made, place the sample aside and keep 
it moist. 

Next make a wet mix of cold-cure acrylic resin. (Sevriton is preferred since 
it sets rapidly, blends properly with cured acrylic resin, is nonporous and sets 
hard without compression—a distinct advantage in producing a polished surface. ) 
Add the stains as determined by the previous test mix, and triturate the acrylic 
resin stain mix with a glass rod. Keep the mix sufficiently moist by adding 
monomer as needed. (The stain absorbs monomer and will rob the polymer of 
its requirements; final consistency of the mix must be identical to that recom- 
mended by the manufacturer.) Match the resultant mixture of “acrylic resin stain” 
to the pretested sample of stain. If incorrect, discard the mixture and start anew. 

Applying the Stain—When a correct mixture has been obtained, introduce it 
into the specific prepared area with a brush, cement applicator,” or a fine-pointed 
stainless steel instrument such as a William’s periodontal probe; tease the mate- 
rial into the grooves or cuts. It is important to apply the mixture a little at a 
time rather than in one large mass, or air bubbles will be trapped. Try to limit 
the application of the material to the cutout areas, allowing a slight surplus that 
will just overlap the outline of the cut. Do not allow the material to run indis- 
criminately over the previously cured surface or it may cause crazing and impair 
the surface texture of the previously cured acrylic resin restoration. 

Allow the cold-cure acrylic resin to harden completely; hardening can be 
hastened by immersion in hot water. Then finish and polish the surfaces. 

For simulated incisal tobacco stains or eroded areas, a single application of 
stain will suffice. However, imitating the vertical striations of opacity in the 
incisal edge requires a creamy white or yellow stain intermixed with blue trans- 
parencies, and more than one application will be needed. The exact coloration 
must be studied in various lights to determine the best blend for the specific situation. 

A first application may not accomplish the desired objective. If the hue or 
intensity is unsatisfactory, repeat the procedure, first cutting out some of the 
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initial application of stain. When part of a stain effect is satisfactory, only the 
specific areas that are incorrect need be changed. The resin can be removed any 
number of times and the area restained without harm to the finished restoration. 

In general, the perfection of the stained effect depends on the dentist’s imagina- 
tion and development of the art by experimentation. 
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NONOBSTRUCTING PROSTHETIC SPEECH AID DURING 
GROWTH AND ORTHODONTIC TREATMENT 


T. S. Matson, D.D.S. 
Cleft Palate Clinic, Mt. Sinai Hospital, Cleveland, Ohio 


BOUT THIRTY-FIVE YEARS ago, Dr. John J. Fitz-Gibbon of Holyoke, 

Massachusetts, gave to the dental profession a formula for the construction of 
an obturator that will function as a speech aid. 

Dr. Fitz-Gibbon had a congenital cleft palate and did extensive research in 
his own mouth. He demonstrated quite convincingly the effective use of a properly 
constructed obturator as a speech aid. His reasoning regarding the construction of 
an appliance for the correction of the defective speech of cleft palate patients 
is his greatest contribution to the profession. 

“The basic principle of the heretofore accepted appliances has been to produce 
tone as a normal person does with a normal palate. This simulation of the normal 
palate action, difficult, if not impossible of attainment, can be disregarded and nor- 
mal speech produced by the voluntary constriction of the pharyngopalatine arch 
on the bulb of the Fitz-Gibbon appliance . . . . The action in producing the pal- 
atal consonants, particularly the sonants, is horizontal instead of vertical and in- 
volves the gripping of the bulb as in the act of swallowing.” 

The fixed hollow-bulb type of obturator, as originated by Fitz-Gibbon, has 
been the means of more handicapped persons taking their rightful place in society 
than any other type of appliance. Unfortunately, there are some situations in 
which it is inadvisable to use the fixed bulb type of obturator because of the type 
of clasp retention needed to stabilize the holding appliance. 

Such a situation is that of a child with a cleft after unsuccessful surgical 
treatment, with the primary dentition in place, and who is undergoing ortho- 
dontic treatment. The use of clasps for the retention of an appliance would in all 
probability interfere with the growth of the maxillae as well as with the movement 
of the teeth. 

I have been using a sliding hinge type of obturator for these patients success- 
fully. This appliance does not interfere with the movement of the teeth during 
orthodontic treatment, does not interfere with the growth of the maxillae, does 
not exert a lever action on the holding appliance, and can be retained without the 
use of clasps. 


Read before the American Association for Cleft Palate Rehabilitation, Kansas City, Mo., 
May 4, 1956. 
Received for publication July 25, 1956. 
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THE OBTURATOR 


The obturator consists of a thin, clear acrylic resin disk, hinged to a slotted 
metal plate, which fits over a post on the superior side of the holding appliance. 
This permits the disk to move in any direction the remnants of the soft palate 
tissues may dictate. 

The acrylic resin disk rests upon the superior surface of the velar remnants. 
During the act of deglutition or speech, the thin disk is grasped anteriorly and 
laterally by the lateral segments of the velar remnants, and it is forced distally 
against the posterior wall of the pharynx, where it is grasped posteriorly by the 
coordinated movements of the pharyngeal constrictors to complete the seal. This 
seems to permit any degree of closure that may be required. It seems also to 
make for a greater freedom in the exchange of air through the nasal airway. 

The use of the thin acrylic resin disk attached to the sliding hinge seems to 
make for greater ease in securing a seal on the posterior pharyngeal wall at vary- 
ing heights. The height at which the seal is made depends upon the muscles in 
use during deglutition and speech. 

The functioning of the sliding hinge obturator as a speech aid seems to comply 
with the Fitz-Gibbon formula. Because of its freedom of movement, however, 
it has the advantage of not irritating the pharyngeal tissues or acting as a lever 
arm on the holding appliance when some of the pharyngeal tissues may have 
been displaced when the impression was made. 

Because of the free movement of the acrylic resin disk, the controversial 
question as to whether the most advantageous contact point on the posterior 
pharyngeal wall is below, at, or above Passavant’s pad is automatically answered 
by the patient. 


PASSAVANT’S PAD AND PASSAVANT’S CUSHION 


Passavant’s pad was described in 1862 by Dr. Gustave Passavant, a Ger- 
man physician, but it is not mentioned in any book on anatomy that I have 
read. The very few medical dictionaries that list Passavant’s pad refer to Passa- 
vant’s cushion or bar for a definition. 

Simms’ shows a schematic drawing of Passavant’s pad in the passive and ac- 
tive condition and states, “Action of the Constrictor Pharyngeus Superioris bulg- 
ing out to form the so-called Passavant’s Pad and enclosing the angles of the 
muscular fibres of the pharyngeus palatina.” 

I have examined the posterior pharyngeal wall of more than one hundred cleft 
palate patients, and the only padlike bulge I have been able to find when the 
tissues are in a passive condition is the mucous membrane covering the anterior 
tubercle of the atlas. This is an anatomic landmark that is present in all pa- 
tients, and, while it may not be visible in all patients, it can be readily palpated. 

The combined action of the superior constrictors and the coordinating pala- 
tine muscles produce the so-called Passavant’s ridge, bar, or cushion on the 
posterior wall of the pharynx. The relation of this bulging roll to the pad, 
caused by the anterior tubercle of the atlas, varies not only in different individuals 
but may vary in size and position in any one individual. The variance in the size 
and position is determined by the activity of the coordinating muscles. 
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I have observed several patients following the complete removal of all of 
the coordinating palatal muscles. In none of these patients is there the slight- 


est sign of a bulging ridge or cushion on the posterior pharyngeal wall near the | 


level of the anterior tubercle of the atlas regardless of the stimulation applied. 
These patients could not talk or swallow food. 

However, following gagging stimulation there was a thin bulging roll on 
the posterior pharyngeal wall at about the level of the inferior border of the 
superior constrictor muscles. The more or less rounded pad of mucous mem- 
brane covering the anterior tubercle of the atlas was present in all patients. This 
is a fixed anatomic structure. 

The prosthodontist constructing an appliance for the cleft palate patient 
seems to be the only member of the profession who has need for a fixed point of 
orientation. Passavant’s pad is the term that has been used since 1862 to desig-. 
nate the point of orientation, but there has been, and still is, much confusion as 
to its exact position. 

Since the padlike bulge on the posterior pharyngeal wall caused by the an- 
terior tubercle of the atlas is a fixed anatomic structure always in evidence, I 
refer to it as Passavant’s pad. Its only use is as a reference point at which to 
direct the tray when making an impression of the velar and posterior pharyn- 
geal tissues, 

When it is present, Passavant’s ridge, bar, or cushion is always in the neigh- 
borhood of Passavant’s pad but may be below, at, or above the fixed projection. 
The usable position of the fold, known as Passavant’s cushion, can only be def 
termined by a functional impression of the posterior pharyngeal tissues. 

The contact of the superior surface of Passavant’s cushion with the inferior 
border of the posterior edge of the obturator helps to complete the seal between 
the oral and nasopharynx. 

Passavant’s cushion is the functional fold that is looked for by the speech path- 
ologist. Little can be done in the way of corrective speech training unless 
it is present or can be developed. 


POST POSITION 


The placement of the post on the superior surface of the holding appliance 
varies with the type of cleft. There are, however, but two positions to be con- 


sidered. 
When the cleft involves the soft palate only, the post should be placed as asl 


anteriorly as is possible without causing irritation to the anterior edge of the cleft. 

It is advisable to extend the superior surface of the holding appliance into 
the cleft to the superior edge of the velar tissues, thus assisting in an anterior 
seal and providing a hard flat surface upon which the slotted metal plate may glide 
(Fig. 1). 

The contact of the inferior surface of the anterior end of the acrylic resin 
disk with the superior surface of the posterior end of the closed velar tissues 
aids in securing a‘ seal. 

A flat base on the superior surface of the holding appliance adjacent to the post 
also aids in developing a seal. This flat surface on the superior surface of the 
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holding appliance presents a favorable plane upon which the flat inferior surface of 
the anterior end of the acrylic resin disk can glide freely and at the same time 
utilize the secretions present to lessen the danger of an air or fluid leak. 

When the cleft involves the hard palate and extends anterior to the point 
at which the soft tissues show movement, the post is placed at the most an- 


terior point of soft tissue movement. 
In many cases there can be no anterior contact of the acrylic resin disk with 


the tissues at the anterior end of the cleft. In this situation, a condition com- 
parable to that existing in clefts of the soft palate only is built onto the superior 


surface of the holding appliance (Fig. 2). 


BASE FOR SLOTTED METAL PLATE 


The base of the flat surface on the superior side of the holding appliance, 
upon which the slotted metal plate is to glide, should parallel a line drawn from 
the superior surface of the anterior edge of the cleft to the center of Passavant’s 
pad if the velar tissues only are cleft. 

If the edge of the cleft is anterior to the beginning of movement of the velar 
tissues, the base of the flat surface should parallel a line drawn from the superior 
surface of the cleft, at the point where movement begins, to the center of 
Passavant’s pad. 

Laterally, the guideline of the base for the flat gliding surface should parallel 
the lateral edges of the superior surface of the cleft. 


T-SHAPED POST 


The post that guides the movement of the slotted metal plate may be cast, 
if the palate and velar sections are to be constructed of a cast metal, or it may 
be constructed of a 14 gauge round clasp wire. The exposed part of the round 
wire post is about 2 mm. long, and it is topped by a 16 gauge round wire about 5 
mm. long, so as to form a “T.” 

The T-shaped post is securely anchored perpendicular to the flat superior sur- 
face of the holding appliance with the 16 gauge crosspiece at right angles to the 
anteroposterior-direction of the appliance. The crosspiece is placed in this direction 
so that the slotted metal plate cannot be removed until the acrylic resin disk has 
been turned at a right angle to its normal position. This makes it impossible to re- 
move the obturator when the appliance is in the mouth. 


SLOTTED METAL PLATE 


Since a rubber mold of a model slotted metal plate may be made easily, 
the slotted metal plate is simple to wax up and cast in a hard clasp metal. 

The metal plate is 20 gauge in thickness, about 7 mm. wide and about 8 mm. 
long. The slot in the metal plate is centered to fit snugly over the crossbar and post. 


HINGE 


The hinge is made by using a gold tubing which fits a 20 gauge wire. A jig 
of a hard metal can be waxed up and cast so that the hinge can be constructed in 


a few minutes (Fig. 3). 
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The middle section of the tubing, which is soldered to a 20 gauge wire that 
will hold the acrylic resin disk, is about 3.5 mm. long. The end sections of the 
tubing are soldered to the superior surface of the slotted metal plate about 1 mm. 
from its distal end. This will prevent the disk from dropping to a position that 
will interfere with the movement of the tongue. 


Fig. 1. 


Fig. 2. 


Fig. 1.—The post position when only the soft palate is cleft. (Midline sectional view.) 
Fig. 2.—The post position when both the soft and hard palates are cleft. (Midline sectional 
view.) 


Fig. 3—The chrome casting—jig for preparing gold tubing for the hinge. Ape 
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IMPRESSION FOR PALATE AND VELAR AREA 


To secure the impression for the holding appliance, a shellac or plastic base- 
plate is fitted to the hard palate area of the diagnostic cast and tried in the mouth 
to make sure that it does not impinge upon any moving tissues. The baseplate 
is returned to the cast and a spacer is made to cover the soft palate and cleft to 
the region of the uvula. A baseplate is fitted to the center of the baseplate cov- 
ering the hard palate and extended over the spacer to the uvula. The bases are 
seared together and tried in the mouth. The baseplate covering the soft palate 
is altered, if necessary, so that it does not touch the soft tissues when the patient’s 
head is thrust forward until the chin touches the chest or when it is turned toward 


each shoulder. 

When the baseplate tray is adapted satisfactorily, it is removed from the 
mouth and dried thoroughly. The tissue side of the tray that covers the hard 
palate is painted with a rubber cement* and set aside to dry while one of the 
rubber impression materials is mixed to a thin consistency. An even film of the 
impression material is spread over the tray. Then the tray is teased to place 
and held with light pressure for at least seven minutes. The impression should 
include the lugs or wires on the orthodontic bands. 

The impression is removed from the mouth and dried. All excess impression 
material that may have spread onto the velar area is removed, and the tray is 
thoroughly dried again. 

A generous quantity of a thin mix of zinc oxide and eugenol impression 
material is placed on the soft palate portion of the tray. The tray is seated with 
pressure, and the patient’s head is thrust forward, so that the chin touches the 
chest, and held there for about thirty seocnds. The patient is asked to close the 
back teeth together, turn the head toward the right shoulder and then the left 
shoulder, and to return the chin to the chest and hold it there for three minutes. 

The impression is removed and carefully inspected for any overlapping of 
the two impression materials. The zinc oxide and eugenol impression should in- 
clude a clear impression of the anterior end of the cleft, and an outline of the 
superior margin of the cleft. If this margin is not included, a short, stiff wire 
loop may be heated and forced into the baseplate tray to support more impression 
material in this region. 

The flat plane is carefully carved on the superior surface of the zinc oxide 
and eugenol impression at the anterior edge of the cleft. This plane, when repro- 
duced, is to be the base for the slotted metal plate. A 14 gauge metal pin is heated 
and pressed through the impression material and tray. This pin will mark the 
position and direction of the T-shaped post on the cast. 

The resulting cast represents the soft palate remnants in their lowest possible 
functional position with their relation to the hard palate. It shows the thickness 
of the soft palate remnants at the anterior end of the cleft and shows the base 
upon which the slotted metal plate is to glide, as well as the position and the di- 
rection of the T-shaped post (Fig. 4). 


*Pliobond—Goodyear adhesive. 
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A holding appliance made over this cast and stabilized on the hard palate 
will not interfere with the movements of the soft palate remnants, but if it is too 
long posteriorly, it may interfere with the dorsal surface of the tongue. 

The posterior length of the velar (soft palate) section of the holding appli- 
ance may be determined by removing the tray intact from the cast. The zinc 
oxide impression material only is removed from the velar section of the tray. 
The tray is then returned to the cast, and the velar section of tray is adapted 
to the cast and modified to about the thickness of the finished appliance (Fig. 5). 
The tray is tried in the mouth, and the length and width are reduced, if neces- 
sary, until there is no interference with the tongue in any of its movements. 

The distal end of the velar section of the holding appliance should be placed 
as close to the uvula area as the tongue will permit. Laterally, the velar sec- 
tion should overlap the inferior edges of the cleft as far as the movements of the 
tongue and the velar remnants will permit. 

The contour of the normal velar area should be copied as closely as possible. 
This makes for a more favorable air flow for the production of speech sounds. 


Fig. 4. Fig. 5. 


Fig. 4.—The finished impression of the hard and soft palates. The base is carved and the 


post is in position. 
Fig. 5.—The zinc oxide and eugenol impression material is removed, and the velar area of 


the tray is modified to prevent tongue and soft tissue impingement. 


FORMING PALATE AND VELAR SECTIONS 


Since there are no functional stresses placed upon the holding appliance, the 
palatal section can be safely constructed of a thin acrylic resin reinforced with a 
200 mesh, 40 gauge stainless steel wire screen. The thin palate section makes 
possible a greater freedom of tongue placement. 


RETAINING WIRES 


The retaining wires for stabilizing the holding appliance are constructed of 
a 20 or 21 gauge stainless steel wire bent into an S-shape and securely locked 
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into the palate section (Fig. 6). These wires snap under a lug or wire soldered 
to the orthodontic bands. The orthodontic bands are cemented to the first molar 
or the second primary premolar on each side of the arch. The retaining wires are 
bent into an S-shape so as to present a longer spring arm and so they may be 
easily and quickly adjusted as tooth movement occurs. 


Fig. 6.—The S-shaped retaining wire on the cast. Note its relation to the lug. 


WAXING AND PACKING HOLDING APPLIANCE 


The S-shaped retaining wires are formed and securely anchored under the 
lugs or wires with stone. The T-shaped post is soldered to a retaining wire which 
is to be anchored in the acrylic resin and sealed in position with plaster or stone. 


The pattern for the holding appliance is formed of a double thickness of a 
24 gauge pink casting wax and flasked for processing. When the flask is ready for 
packing, a single thickness of 24 gauge pink casting wax is trimmed to fit the 
mold outline of the upper half of the flask. 


The acrylic resin dough is placed in the lower half of the flask and a trial 
pack is made. All excess resin is removed, and a piece of 40 gauge, 200 mesh 
stainless steel wire screen that has been trimmed 2 or 3 mm. smaller than the 
wax form is placed on the acrylic resin in the lower half of the flask, and while the 
wax and cellophane is still in place in the upper half of the flask, the flask is closed 
and placed under pressure for about three minutes. When the wire screen is 
adapted to the acrylic resin in the lower half of the flask, the resin is trial packed 
in the upper half of the flask. 


The excess resin is removed, both surfaces of the acrylic halves are painted 
lightly with monomer, and the flask is closed and processed. This procedure 
will ensure a thin, strong appliance with no exposed ends of the wire screen on 


the palatal surface. 
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IMPRESSION OF CLEFT AND PHARYNGEAL AREA 


To secure an impression of a cleft involving the velar area, a wad of low- 
fusing modeling compound is securely sealed to a stiff wire loop at one end of a 
wooden tongue depressor. The loop should fit into the cleft without touching 
the edges. A second mass of compound is sealed to the tongue depressor so 
that it will contact the anterior teeth or ridge. This will act as a stop and a guide 
for replacing the impression. 

The modeling compound is softened and tempered, and an impression of the 
cleft and pharyngeal area is made with the patient in an erect position (Fig. 7). 
Since this impression is to serve as a tray, it is not necessary to chill it in the 
mouth. The impression should show the approximate thickness of the velar 
tissues at the anterior end of the cleft, the relation of the anterior end of the cleft 
to Passavant’s pad, and the relation of the area which shows the least amount of 
lateral contraction to a line from the superior surface of the anterior end of the 
cleft to the center of Passavant’s pad. 


Fig. 7. 


Fig. 8. 


Fig. 7—The compound impression of the cleft trimmed for making the final impression. 
The modeling compound near the center of the tongue blade serves to orient the tray correctly. 
Fig. 8.—The finished impression of the cleft and the pharyngeal area. 


This preliminary impression is removed and chilled, and the groove which 
represents the approximate thickness of the tissues at the edge of the cleft is 
trimmed until it approximates the width of the cleft in a relaxed condition. 

A reference line is drawn on the impression at its greatest anteroposterior 
dimension. The modeling compound is cut away until it is about 5 mm. thick. 
The length and width of the impression at the reference line is reduced about 2 
mm. entirely around its borders. 

A rubber cenient* is painted on all surfaces of the compound tray. <A thin 
mix of a quick-setting rubber impression material is spread evenly over all sur- 
‘aces of the compound tray, and the impression is made with the patient in an 
upright position (Fig. 8). 


*Pliobond. 
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The tongue depressor handle is removed from the impression by releasing 
the wire, and a split cast is poured in plaster. 

The greatest lateral width of the cast is marked, and the space below the mark 
is filled with clay or plaster. A single thickness of a hard baseplate material is fitted 
to the cast at the level of the mark indicating the greatest lateral width. 

A piece of sheet aluminum, acrylic resin, or other thin, stiff material is 
slotted at one end to fit snugly over the T-shaped post on the finished holding 
appliance. It is securely luted to the baseplate tray, and the tray is directed toward 
the center of Passavant’s pad and securely anchored to the holding appliance 
with hard wax (Fig. 9). 

A generous quantity of impression wax is applied to the borders of the 
baseplate tray, and a wax impression of the pharyngeal area is secured while the 
patient’s head is in an upright position. 


Fig. 9.—The baseplate tray luted to the appliance. 


When the patient no longer feels the presence of the impression in the pharyn- 
geal area, it is removed, and the excess wax that has been forced toward the 
center of the tray is removed. A thin coating of impression wax is added over the 
borders and the tray is replaced in the mouth. The patient is engaged in con- 
versation for about five minutes and should not be conscious of the presence of 
the impression in the pharyngeal area. 

The purpose of this wax impression is to locate the height above the velar 
tissues where the Jeast amount of lateral constriction takes place and the height 
on the posterior pharyngeal wall where the greatest amount of constriction takes 
place. 

The constriction on the posterior pharyngeal wall may or may not be at the 
same level as the constriction of the lateral velar remnants. 

The constriction on the posterior pharyngeal wall is evidenced on the wax 
impression by a definite, but more or less angular, rounding of the inferior and 
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Fig. 11—The completed appliance. A, Note the adjustable retaining wires and the lugs 
on the bands on the molar teeth, B, The transparent disk is movable. 
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This is caused by 


lateral surfaces of the posterior margins of the impression. 
the Passavant’s cushion. 

It is the contacting of the superior surface of the bulge of soft tissue on the 
posterior pharyngeal wall with the inferior surface of the posterior end of the 
disk that completes the seal to close off the oral from the nasopharynx. 

When the impression shows evidence of a definite contact around its entire 
border, as well as a flat wax surface where the disk is to contact the flat plane 
on the superior surface of the holding appliance, it becomes the pattern for the 
acrylic resin disk and is ready for flasking. 


CAST FOR DISK 


A 14 gauge metal pin is sealed in the impression at the position indicated for 
it on the impression, and a stone cast is immediately poured around the impres- 
sion. The inferior surface and the borders should be buried so that an accurate re- 
production can be secured. When the stone has set, it is flasked in the bottom 
half of the flask. Then the second half of the impression is poured in stone, 
and the flasking is completed. When the flask is opened, the impression wax and 
tray material are removed. The previously constructed slotted metal plate and 
hinge assembly is placed over the metal pin so that the pin is in the center of the slot. 

The slotted metal plate is secured in position with stone, and the stone is 
trimmed so that it will form a boxlike space in the finished acrylic resin disk. This 
space is formed so as to allow for free movement of the hinge. 


PROCESSING CLEAR ACRYLIC RESIN DISK 


Since we must have an accurate acrylic resin reproduction of the border form 
and size of the wax pattern for the disk, we cannot use tin foil to line the mold 
in the flask. 

A crystal-clear acrylic resin reproduction is obtained by thoroughly clearing 
the mold of all wax and, while the mold is still hot, blowing off all excess moisture 
and flooding the mold with a good tin-foil substitute. The tin-foil substitute is 
rH permitted to remain in the mold for two minutes; then the mold is turned upside 
i down to drain and cool. 
~: When the flask is cold, the mold is flooded with acrylic resin monomer, and 
the acrylic resin polymer is added. More polymer and more liquid are added, if 
necessary, until the mold is filled to a generous excess. The resin is covered with 
wet cellophane for five minutes to prevent evaporation, and then test closures are 
made in the usual manner. Processing is carried out in the usual manner. 

Extreme care must be exercised to preserve the border form intact during 


finishing and polishing procedures (Fig. 10). 


SUMMARY 


The construction of an obturator and speech appliance has been described 


(Fig. 11). The appliance has certain advantages. 
Little, if any, stress is exerted on the holding appliance because of the free 


movement of the disk during deglutition and speech. 
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Only a relatively weak retaining wire is necessary because there is no need 
for a rigid retention of the holding appliance.. 

Great ease is experienced in the placement and removal of the appliance 
because the S-shaped retaining wire makes a longer spring arm. 

Breathing is not interfered with because of the lack of bulk in the pharyn- 
geal area. 

This appliance is easily handled by the 4- or 5-year-old child because of ease 
of placement and removal. 

Changes in the acrylic resin disk may be made with little inconvenience to the 
patient because it can be readily removed from the holding appliance. 
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THE FALLACY OF SAVING TIME AT THE CHAIR 


ALEXANDER L. Martone, D.D.S., M.Sc. 
Norfolk, Va. 


IME IS A PRICELESS GIFT, given to each of us in unknown amounts. 

Unlike many of our assets, it cannot be saved in the sense that it can be 
stored away and allowed to accrue so that we may reap its dividends at will. 
Rather, it is a gift that must be constantly spent, and the only saving that can be 
effected is in the judicious expenditure of the principal, itself. 

As dentists, we can offer our patients the benefits of the knowledge which we 
have acquired and the skills which we have developed, but in rendering these serv- 
ices, we are necessarily concerned with the factor of time. In a sense, time may 
be considered the limiting factor of our service. For the want of time, we neglect 
patient education; for the want of time, the quality of our work decreases. This 
is often apparent when the quality of the operative work we did immediately follow- 
ing graduation is compared with that of the work we are doing today. A compari- 
son of the quality of our prosthetic dentistry may be even more disheartening, but 
it may be at least partially understood by a consideration of influencing factors 
in the dental school and in a dental practice. 


PRESENT TRENDS IN DENTAL EDUCATION 


Figures on clinical work completed by 1956 graduates from one of the large 
dental colleges show an average of 200 operative restorations compared with an 
average of 5 complete and partial dentures. Assuming the student has equal 
abilities in both fields, these figures indicate a 40 to 1 ratio of clinical experience 
in numbers of completed restorations. The present trend in many schools is to 
minimize further the prosthodontic experience by reducing the number of curriculum 
hours and clinical requirements in prosthetic dentistry. Two factors adding impetus 
to this trend are: (1) the lack of sufficient adequately trained teaching personnel, 
and (2) the desire to utilize the physical facilities of both laboratories and clinics for 
other teaching purposes. The problem of personnel is by far the more serious 
of the two, and the need is great for teachers imbued with the biologic concepts 
of prosthodontics who do not approach its teaching with the idea that it is a mere 
problem of mechanics. 

Two of the student’s insatiable desires upon graduation are to increase his 
speed in operative procedures and to gain additional experience in prosthodontics. 
He is well aware that his prosthetic patients will be responsible for a major source 
of his income, that he is faced with an arbitrary science which calls for a creative 
ability, and that his experience in this field has been most limited. Through frustra- 
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tion, he often turns to auxiliary personnel for guidance, and the dental laboratory 
and the dental manufacturers’ representatives become his crutches. He may even 
permit his patient to dictate the treatment plan. 

What conditions are responsible for the young practitioner forsaking funda- 
mental teachings and turning to commercial auxiliary interests for his guidance? 
The reasons are several, and have been experienced by almost all of us. 

First, there is a newfound freedom in being released from the academic yoke 
with the subsequent desires to try new materials, new techniques, and to experiment 
with new patient relationships. 

Second, certain pressures begin manifesting their influences. Those of an 
economic nature may include financial obligations for education, equipment and 
office setup, and the establishment of a home, all of which will be affected by the 
present inflationary trend. Other pressures arise from the current increased pace 
of living, from ever-increasing patient loads, from military reserve or active serv- 
ice obligations. 

Third, the dental office becomes an “ivory tower’ and, unlike the academic at- 
mosphere, affords little constructive criticism from colleagues. Because of this, 
the individual faces the responsibility of serving as his own critic. This may well 
be the proving grounds for the development of intellectual integrity in making a 
critical self-analysis, for at this stage, it is very easy to become self-satisfied and 
complacent. It is far more difficult to view work critically and recognize that edu- 
cation is a never-ending process. The development of this critical faculty does 


not come overnight. Sometimes it is arrived at only after years of dissatisfac- 
tions and frustrations which often are erroneously attributed to patient idiosyn- 
crasies. 

Lastly, the acquisition of sloppy habits in work or in thinking has a tendency 
to pyramid and become responsible for the perpetuation of errors. 


CHANGE IN SENSE OF VALUES 


Thus, the young practitioner, remote from the academic guidance of his in- 
structors and the principles of educational institutions, where methods and mate- 
rials are selected on the basis of merit, begins to develop a new sense of values. 
Influenced by the various pressures and factors we have just considered, he adopts 
a criterion for evaluating techniques and materials which is based on the amount 
of time each saves. Their value as the desired means for solving the individual 
problem under consideration becomes of secondary importance. Under these 
pressures, the short cut and the “gimmick” are the order of the day. Funda- 
mental teachings are forgotten, and education from dental manufacturers and com- 
mercial dental laboratories takes over. Professional journals often go unopened, 
but proprietary publications may be skimmed for “helpful hints.” At dental meet- 
ings, commercial exhibits are visited in the never-ending search for products that 
will “save time at the chair.” New techniques that promise a saving of time are 
welcomed, and it is an easy matter to become a follower of techniques per se. 

In an effort:to effect a greater saving of time, more and more prosthetic pro- 
cedures are consigned to the dental laboratory technician. This may mean the 
relegation of procedures involving the biologic factors of prosthodontics to auxiliary 
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personnel trained only in the mechanical phases. In many operative procedures, 
this situation exists to a much lesser degree, for here the chair time as a rule can 
be reduced only as the speed of the operator is increased. 


THE CRITERION OF TIME IN THE CHOICE OF PROCEDURES 


Prosthodontics is an arbitrary science, and to a great extent it permits the 
dentist to devote as much or as little of his time to its procedures as his standards 
of quality demand. As an example, let us consider a “one-shot” impression tech- 
nique. It is possible to “take” an impression in approximately the amount of time 
it requires a given material to set. On the other hand, the development of an im- 
pression which reflects all of the anatomic structures and their physiologic actions, 
in addition to the mere tissue surfaces, cannot be controlled by a limiting factor of 
time. This impression is perfected only when the operator is satisfied that he has 
achieved all of his objectives. 

Similarly, jaw relations may be recorded in two ways. A positive approach 
calls for one registration which is considered correct. The negative approach re- 
quires a progressive series of registrations which are considered inaccurate until 
they have been verified or proved. Here, again, time cannot be the limiting factor. 

Perhaps the greatest differential of time occurs at the critical try-in stage. A 
mere mechanical approach to this problem, if left to the discretion of the dental 
laboratory technician, may eliminate chair time entirely. But if the dentist is 
concerned with the complete rehabilitation of his patient, the try-in procedures 
must necessarily meet the biologic, physiologic, esthetic, phonetic, and psychologic 
needs of the individual patient. Time spent at this stage can well develop a 
“prosthodontic Mona Lisa.” 

In essence, then, it becomes a matter for the individual dentist to determine 
the procedures he will follow and the results he will require to satisfy his own 
standards. He can become “a seller of artificial teeth’’ whose concern with his 
patient is at an end when the dentures are inserted and the fee collected; or he 
can seek to render a continued prosthodontic service to his patients which will 
concern itself with their changing needs throughout the years. 


THE FUTURE OF THE PRESENT TREND 


If the present trend of saving chair time at the expense of quality of work 
continues, certain results are inevitable : 

1. Patients will soon recognize that the dentist is giving little of himself or 
his skills in the service he is offering. They will question the advisability of 
utilizing his services when he is delegating most of his work to the dental labora- 
tory technician. They will be more inclined to turn to unethical dentists and den- 
tal laboratories for prosthetic work. 

2. Dental laboratory technicians, forced to accept inferior work from dentists 
and proceed without benefit of adequate prescriptions, face the problem of com- 
pleting the work or losing the dentist as a customer. If they are asked to assume 
responsibilities that are rightfully the dentist’s, they will be inclined to accept them, 
even though the procedures are beyond the scope of their training. 
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3. The dentist who continues to cut down on the time he devotes to his 
patients, and who delegates his responsibilities to auxiliary personnel, is gradually 
eliminating himself from the prosthodontic field and is guilty of forsaking his pro- 
fessional birthright. 


SUMMARY 


The ideas expressed here are the results of the writer’s own experiences, dis- 
satisfactions, and subsequent search for solutions to his problems. They are not 
intended as an indictment of others, but are offered in the hope that they may 
stimulate thinking in regard to some of the problems that are facing the dental 
profession : 

1. The need for continuing education for the professional man, either on a 
formal basis or through a constructive program of reading, the ideas of which will 
be incorporated in his practice. 

2. The desirability of maintaining high standards of prosthodontic teaching 
in our dental schools. 

3. The need for the development of a critical faculty within each of us which 
will elevate our own standards of value and result in a better service to our pa- 
tients. 

If the suggestions made herein are deemed idealistic and lacking in prac- 
ticality to the general practitioner, he should consider the practical aspects which 
such a program connotes. A slow growth factor is characteristic of the develop- 
ment of a prosthodontic practice. The time that is spent with patients in edu- 
cating them during the preoperative prosthodontic period conditions them both 
mentally and physically for a transitional change and will automatically reduce 
the postoperative treatment required. If the dentist can achieve a postoperative 
vision in the treatment planning stage, a real and not a fallacious saving of time 
can be effected. 

The dentist who attempts the rehabilitation of the dental cripples in his prac- 
tice, who is concerned with the preservation of their ridges, who is willing to take 
the time to make study casts, photographs, and phonetic records of his younger pa- 
tients and preserve these records for future reference will find that these services 
are appreciated by his patients. His real concern for their welfare is the greatest 
practice builder at his command. 

When the oral health problems of each patient become a true challenge to 
the ingenuity of the dentist, time automatically ceases to be the limiting factor of 
his service. His intellectual curiosity is aroused as he seeks the best solution for 
the individual patient, and his vocation becomes his avocation for he begins to 
experience the stimulating urge for creative thinking. 


1503 Cottey Ave. 
NorFo_k 7, VA. 


| 
3 
1 
‘ 
= 
ay 
i 
5 
q 
3 
ag 
% 


PROPOSED SPECIFICATION FOR PLASTIC TEETH 


W. T. Sweeney, A.B., CHAIRMAN,* RicHarpD L. Myerson, B.S.,** 
E. Ernest Rose, D.D.S.,*** anp JOHN O. SEMMELMAN, B. Cer. E.**** 


Washington, D.C. 


INTRODUCTION 


HE WIDESPREAD USE OF plastic teeth over the last twelve years has 
Dick them important adjuncts to prosthetic dental restorations. 

This specification is a result of test methods developed in the Dental Research 
Section of the National Bureau of Standards and has been used by the Federal 
Government as a basis for purchasing plastic teeth. The manufacturers of plastic 
teeth in the United States, dental agencies of the Federal Government, and_ in- 
terested dental schools have been given the opportunity to criticize this proposal. 

The Sub-Committee composed of the authors acted for the Specification 
Committee of the Dental Materials Group of the International Association for 
Dental Research in the preparation of this proposed specification. 

The Committee wishes to thank all the cooperators listed above for their 
advice and many constructive suggestions which were so generously made avail- 
able. It is suggested that this specification be made the basis for evaluating plastic 
teeth for the dental profession. 


1. SCOPE AND CLASSIFICATION 


1.1 The teeth supplied under this specification shall be made of synthetic 
resin and shall be suitable for the construction of complete and partial artificial 
dentures by techniques in general use at the present time by the dental pro- 
fession. The shades shall range from light for young persons to dark for 
the elderly. 

1.2 Types.—Plastic teeth covered by this specification shall be of the fol- 
lowing types as specified in the invitation for bids. 

Type I. Anterior Teeth: Teeth approximating the various forms 
of human anterior teeth. 
Type II. Anatomic Posterior Teeth: Teeth approximating the forms 
of human posterior teeth. 
Type III. Nonanatomic Posterior Teeth: Teeth approximating the 
forms of human posterior teeth but having modified occlusal 
surfaces. 


Prepared by the Sub-Committee of the Specification Committee of the Dental Materials Group 
of the International Association for Dental Research. Approved by the Specification Committee 
on March 23, 1956, at St. Louis, Mo. 

Received for publication Dec. 22, 1956. 

*Chief, Dental Research Section, National Bureau of Standards. 
**Technical Director, Myerson Tooth Corporation. 
*** Vice-President, H. D. Justi and Son, Inc. 

****Director, Physical Research, The Dentists’ Supply Co. of New York. 
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2. APPLICABLE SPECIFICATIONS AND OTHER PUBLICATIONS 


2.1 Specifications—The following Federal Specification, of the issue in 
effect on date of invitation for bids, forms a part of this specification : 
U-D-226—Denture-Base-Material (Acrylic resin or mixtures of acrylic 
and other resins.) 

2.2 Other Publications —The following document forms a part of this speci- 
fication. Unless otherwise indicated, the issue in effect on date of invitation for 
bid shall apply: American Dental Association Specification No. 12 for Denture 
Base Resin (Acrylic Resin or Mixtures of Acrylic and other Resins) (second 
revision ).* 


3. REQUIREMENTS 


3.1 Material—The teeth shall be made of methyl methacrylate polymer, co- 
polymer of methacrylates, or combinations of these with other resins having suit- 
able properties for use as artificial teeth. The manufacturer shall furnish a cer- 
tificate stating that the teeth are not toxic or irritating to the oral tissues. 

3.2. Size and Shape.—Sizes and shapes shall be as specified in the invitation 
for bids. 

3.3. Blend.—All teeth, anterior and posterior, shall consist of a gingival or 
body portion and a more translucent incisal or occlusal portion, the two to be 
blended in such a manner as to simulate natural teeth, with no line of demarca- 
tion between incisal (occlusal) and gingival portions on the labial (buccal) aspects 
of the teeth. 

3.4. Color—The shades of the teeth shall be as specified in the invitation 
for bids. The shades of teeth shall be reproductions of those found in the human 
mouth. The shades of the teeth shall match the manufacturer’s shade guide 
within the limits of professional acceptance. 

3.5  Porosity—The teeth shall be free of porosity, either on or with 2 
mm. of the surface when sectioned and observed by low magnification (x10). 

3.6 Surface Finish.— 

3.6.1 The original finish of the teeth shall be maintained during proc- 

essing and reprocessing to a degree that a light buffing shall restore them 

to their original condition. 

3.6.2 The teeth shall be capable of being ground and polished to a 

glossy surface which shall be maintained under conditions found in 

the oral cavity. 

3.6.3. The manufacturer shall furnish a certificate that the teeth will 

not stain in service and that any deposit will be removed by light buffing 

(3.6.1) without marring of the original surface. 

3.7. Bonding—The ridge lap portion of the teeth shall form a chemical 
bond with acrylic denture base resin when cured by the heat processing technique. 
Strength of the bond and/or the tensile strength of the teeth shall be not less 
than 4,500 pounds per square inch. 


*J. A. D. A., 46: 54-66 (Jan.), 1953, 
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3.8 Hardness——The enamel portion of the teeth shall have a Knoop Indenta- 
tion Hardness of not less than 15.0 kg./mm.” 

3.9 Indentation Resistance-—The body (gingival) portion of the teeth shall 
not be indented more than 0.11 mm. by a ¥% inch steel ball loaded at 30 kg. for 
10 minutes. The recovery of the depth of the indentation shall be at least 80 
per cent in 10 minutes after the 30 kg. load is released. 

3.10 Blushing..—The teeth shall not blush, blanch, or change color when 
heated in boiling water at approximately 100°C. (212°F.) for 3 hours. 

3.11 Distortion—The teeth shall not distort or change in shape when heated 


in water at 100°C. (212°F.) for 3 hours. 
3.12 Craze Resistance -—The teeth shall be craze resistant both before and 


after being subjected to the curing cycle in a water bath. 
3.13 Color Stability—The teeth shall not show more than a slight color 
change when tested as described in 4.3.8. 


4, SAMPLING, INSPECTION, AND TEST PROCEDURES 
4.1 Sampling.—Unless otherwise specified at least one complete set of teeth 
of each shade and a total of at least six complete sets of each type shall be taken 


from each delivery. 
4.2 Inspection ——One set of teeth of each shade shall be inspected for work- 


manship, size and shape, blend and color. 


4.3 Tests.— 
4.3.1. Standard Testing Conditions—Tests 4.3.4, 4.3.5, and 4.3.6 shall be 


made at a temperature of 23° + 1.1°C. (73.4 + 2°F.). Equipment and 
material shall be conditioned at this temperature for not less than 12 hours 
prior to making the tests. 

4.3.2 Porosity—Examination by x10 magnification shall be made on 
the surface of four teeth and on specimens cut and prepared as described 
in 4.3.5. 

4.3.3. Surface Finish_—Three teeth shall be processed to a denture base 
resin which complies with American Dental Association Specification No. 
12 or Federal Specification U-D-226 using the customary denture com- 
pression packing technique. The teeth shall be in contact with artificial 
stone (hydrocal) used as the investing material. The flask shall be heated 
in a water bath for 114 hours at 73° + 1°C. (163.4° + 1.8°F.) and then 
in boiling water for 30 minutes, following which the flask shall be cooled 
in air at 23° + 10°C. (73 + 18°F.) for 30 minutes and then in water at 
this temperature for 15 minutes. After removal from the flask the teeth 
shall be polished briefly (for no longer than 1 minute) with a soft muslin 
wheel using chalk as a polishing agent. The occlusal surface of one tooth 
shall be ground away and the tooth shall be polished using the muslin wheel 
and chalk for the final polish. The surface finish of the tooth after polish- 
ing shall be compared by visual inspection with the surface finish of teeth 
as received. 

4.3.4 Bonding.—Three cylindrical molds 0.3 inch in diameter by approxi- 
mately 3 inches long shall be prepared in a denture flask using dental stone 
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(hydrocal) as a mold material. A tooth shall be placed either in the center 
or at one end of each mold with the ridge lap surface normal to the long 
axis of the mold. The mold shall be flushed with three applications of hot 
modern synthetic household detergent solution (one tablespoon to one 
pint of water) and rinsed with clean boiling water. The molds shall be 
packed with the teeth in place, by the normal denture compression pack- 
ing technique using denture base resin which complies with American 
Dental Association Specification No. 12 or Federal Specification U-D-226. 
The flask shall be closed, processed for 1% hours at 73° + 1°C. 
(163.4° + 1.8°F.), placed in boiling water for 30 minutes, removed, al- 
lowed to cool in air at 23° + 10°C. (73° + 18°F.) for 30 minutes and 
then immersed in water at this temperature for 15 minutes. The flask 
shall be opened, each specimen of resin removed, and machined to 
0.25 + 0.01 inch diameter in the ridge lap area being sure that none of 
the base resin remains on the sides of the tooth. Smaller diameters may 
be used when testing anterior teeth (Type I). The specimen shall be 
placed in a suitable tension testing machine and loaded at a rate of 
200 + 50 pounds per minute until fracture occurs. The tooth shall not 
be required to bond at the occlusal surface. The average of the values 
obtained for three specimens shall be recorded to the nearest 100 pounds 
per square inch.* 

4.3.5  Hardness—The hardness shall be determined on the occlusal (in- 
cisal) portion (3.3) of the teeth by the Knoop indentation method, using 
10 seconds descent and 20 seconds contact with a 100 gram load. Speci- 
mens shall be made by taking one transverse section from each of four 
teeth. The occlusal (incisal) side of section shall be 1.5 + 0.5 mm. 
from the tip of the cusps (incisal edge). The gingival side of the sec- 
tion shall be 4.5 + 0.5 mm. from the tip of the cusps (incisal edge). The 
specimens shall be 2.5 + 0.5 mm. thick and shall be polished flat and with 
parallel surfaces using progressively finer polishing paper. The final 
finish shall be a smooth glossy surface produced with No. 3/0 emery 
paper followed by magnesium oxide powder on a wet polishing wheel. 
Ten equally spaced indentations shall be made on the occlusal (incisal) 
side of each of the four specimens and the average of the 40 indentations 
shall be recorded to the nearest 0.1 kg. per square millimeter. All indenta- 
tions shall be so spaced that they will not be affected by the adjacent in- 
dentations. 

4.3.6 Indentation resistance.—Indentation resistance shall be determined 
on the gingival, or body, portion (3.3) of the teeth with a Rockwell 
Superficial Hardness Tester. Specimens shall be made as described 
in 4.3.5. Indentations shall be made in the center of the gingival side of 
three sections. Each specimen shall be subjected to a minor load of 3 kg. 
on a ¥% inch diameter steel ball; then a major load of 30 kg. shall be ap- 
plied. The major load shall be allowed to contact the specimen for 
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= 
3 
| 


424 


10 minutes and the depth of indentation of the ball due to the major load 
shall be read from the dial gauge and recorded as reading A. The major 
load shall then be released leaving the minor load on the specimen. The 
reading of the dial gauge at ten minutes after the release of the major 
load shall be recorded as reading B. Readings of the dial gauge shall be 
made to the nearest 0.001 mm. The average of the three values for read- 
ing A to the nearest 0.01 mm. shall be reported as the indentation. The 
recovery to the nearest whole per cent shall be obtained as follows : 


Average A — Average B X 100 


Recovery in per cent = 
Average A 
4.3.7 Blushing, distortion, and craze resistance-—One or more teeth of 
each shade shall be examined for blushing and distortion after being sub- 
jected to the following testing cycle. The teeth shall be submerged in test 
tubes of water placed in a water bath so that the test tubes do not contact 
the vessel. The water bath shall be heated from room temperature to 
100°C. (212°F.) in from five to twenty minutes and held at boiling tem- 
peratures (100°C.; 212°F.) for three hours. The teeth shall be re- 
moved and cooled to room temperature. Tests for craze resistance shall 
be made on one or more teeth of each shade in the “as received’’ con- 
dition and one or more teeth of each shade after the teeth have been sub- 
jected to the above testing cycle. The teeth shall be immersed in methyl 
methacrylate monomer for 5 seconds and removed. This immersion shall 
be repeated after 1 minute and the teeth shall then be allowed to dry on 
a towel for two hours at room temperature. If any blushing, blanching, 
or change in color, any distortion or any cracks can be seen by visual ex- 
amination or low-power magnification (x10) (when viewed by trans- 
mitted light), the teeth fail to meet these requirements. 
4.3.8 Color Stability—Two teeth shall be exposed to the radiation of a 
lamp with an S-1 bulb which has been in use not less than 50 nor more 
than 400 hours. The light source shall be a combination tungsten fila- 
ment mercury-are enclosed in Corex D or other glass which has a low 
transmission below 2,800 A. The lamp shall be rated at 400 watts. The 
specimen shall be carried on an aluminum disk which shall be centered 
under the S-1 bulb and which shall rest on a phonograph turntable, op- 
erated at 33 revolutions per minute. The specimen shall be held ap- 
proximately 5 mm. (0.2 inch) above and 12.7 cm. (5 inch) from the center 
of the disk. The specimen shall be approximately 17.8 cm (7 inch) from 
the bottom of the S-1 bulb and shall be maintained between 60 and 65°C. 
(140 and 149°F.). After exposure for twenty-four hours, the speci- 
men shall be compared with an unexposed tooth from the same mold and 
shade and of the same anatomic type. The exposed specimens. shall 
not show more than a slight change in color (perceptible with diff- 
culty). The comparison shall be made by visual inspection in daylight. 
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Readers’ Round Table 


BEAUMONT, S. AUSTRALIA 


Epitor, THE JOURNAL OF ProsTHETIC DENTISTRY : 


Many dentists who were enthusiastic users of plastic teeth have reverted to the use of 
porcelain because of the excessive wear of the former. 


The resilience of plastic teeth with their wearing properties makes them kinder to the 
supporting tissues than the practically nonwearing porcelain posteriors. 

Porcelain-to-porcelain chewing surfaces, while more effective than plastic-to-plastic, pro- 
duce dentures which are not so comfortable because of the hardness of surface and the lack of 
resilience. 

By the use of plastic posteriors with strategically placed amalgam fillings in both upper and 
lower teeth, the wear problem is taken care of. Metal-to-metal gives an infinitely better chewing 
surface than either porcelain-to-porcelain, plastic-to-plastic, or porcelain-to-plastic. 

Functioning of metal surfaces improves with wear, because the plastic teeth wear down 
leaving the amalgam fillings standing up above the occlusal surfaces. 

I recommend this idea to my fellow practitioners as the most effective type of chewing 
surfaces that can be used with full dentures and suggest that plastic tooth manufacturers pro- 
duce a tooth on the lines of the inverted cusp tooth with strategically placed depressions for the 
placing of amalgam fillings. 

Yours faithfully, 
P. Ray New tna, D.D.S. 


OKLAHOMA City, OKLA. 
Epiror, THE JOURNAL OF PROSTHETIC DENTISTRY : 


It is with great interest that I read your comments on the contents of the individual issues 
of the JouRNAL OF ProsTHETIC DENTISTRY. You can take the stuffing out of them so quickly 
and enable us to see through them at a glance. However, in the case of Dr. J. D. Shriber 
[“Blood Chemistry—A Diagnostic Aid in Denture Prosthesis,” J. Pros. Den. 7:55-65, 1957], 
I would like to make a few observations of my own. I have been in practice nearly thirty 
years, devoting most of my time to dentures. When I graduated the main object was to make 
good mechanics, and anything outside the teeth and their supporting structure was taboo. We 
are beginning to find the oral cavity is part of the body and cannot be separated from the health 
and well-being of the individual. 

Commenting on your statement, “. .. the danger of hiding technical ineptness behind an 
allegedly unfavorable condition of general health,’ I have observed numerous cases of ill- 
fitting dentures that have been worn with success (patients’ own statements) for years. I al- 
Ways question these patients and have found that they generally enjoy pretty good health. 
On the other hand, I have seen a great number of cases similar to the ones Dr. Shriber de- 
scribes, both my own as well as other dentists’, when every effort was made repeatedly to get 
mechanical perfection, and still we had the chronic soreness and irritation described. 

I do not have the training to make the tests that Dr. Shriber does, but in trial and error 
over the years I have developed a nutritional program for these patients and nearly always 
get results. These results could be classified as ranging from use of the dentures with a fair de- 
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gree of comfort to excellent use. Most of these patients speak of the improvement of their sense 
of general well-being. Their usual comment is, “I have been going to doctors for years, but 
you have done more for my arthritis (or whatever it was) than all the doctors together.” 


I tried consulting the “medics,” but did not find out anything. These subclinical cases 
evidently do not show up in their routine examinations and they send back a report that they 
did not find anything wrong but gave the patient a shot of penicillin. I will say that you are 
exceedingly fortunate if you have a physician in your locality that can and will work with 
you on these problems. 

I have a friend here who is a periodontist, and he has the same trouble—quoting one case 
for example. This patient had an extremely sore mouth and had been to a medical doctor for 
two weeks and had a course of shots of penicillin, Aureomycin, etc. Not a word was said about 
his diet. He was living on ice cream because his mouth was too sore to eat anything else. In 
three days on some “live” food the man was back on the job and made a speedy recovery. 


My summary is that the medical world is concerned only with infectious diseases and has 
not realized that the degenerative diseases are the ones to which we will have to give more 
and more attention. Of all the money that is spent for cancer, heart, and arthritis research, I 
have not heard of one penny being spent to find out what is causing these patients to be in a 
receptive condition for these diseases, and I think these degenerative conditions include the 
breakdown of the oral structures both before and after the loss of the teeth. 


Our own Dr. Weston A. Price made a good demonstration of these conditions in his 
world-wide research for primitive people and their diets and oral conditions. 


Keep up your good work in the JourNAL—we all enjoy it. 


Sincerely yours, 
J. D. Mitts, D.D.S. 
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FIFTH ANNUAL ESSAY CONTEST 


Sponsored by 
THE AMERICAN DENTURE SOCIETY 


-. WILL BE AWARDED to the two senior dental students who submit 
the best essays on prosthetic dentistry in the fifth annual essay contest sponsored 
by The American Denture Society. The purpose of the contest is to stimulate 
technical writing by dental students. . 

The first prize is Five Hundred Dollars ($500.00) and the second prize 
is Three Hundred Dollars ($300.00). 


RULES 


. The contest is open to all senior dental students in the dental colleges 
of the United States and Canada. 


Only two essays may be submitted from any one dental college. (It is 
recommended that each dental college conduct its own contest to deter- 
mine the two best essays submitted by members of its senior class. ) 


3. All essays submitted in the contest shall be accompanied by a letter from 
the professor of prosthetic dentistry and/or the dean of the dental col- 
lege from which they originate. This provision is to assure the authenticity 
of all essays entered in the contest. 


4. Essays must be postmarked on or before July 15, 1957. It is recom- 
mended that students start preparing their essays by the middle of their 
junior year and complete them by the middle of their senior year. 


5. Essays are to be on some phase of prosthetic dentistry, and limited to a 
maximum of 2,500 words. 


6. Essays must be worthy of publication in the JouRNAL OF PROSTHETIC 
DENTISTRY. 


Essays must be typewritten, double spaced, on a good grade of white 
bond paper 8% by 11 inches. No carbon copies or essays on onion 
skin paper will be considered. Paragraphs must be indicated clearly by 
indentations, and generous margins must be allowed on each page. 


8. Illustrations must conform to the standards of the JouRNAL OF PROSTHETIC 
DENTISTRY, if they are used. Only good glossy black and white photo- 
graphic prints or drawings in India ink may be used. Each illustration 
should be mounted on a separate sheet of paper with the figure number and 
the legend typed on the paper beneath the illustration. 
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References must conform to the style used in the JOURNAL OF PROSTHETIC 
DENTISTRY. 


Essays are to become the property of The American Denture Society. 
None will be returned. 


The judges of the contest are members of a committee of The American 
Denture Society. The decision of the judges is final. 


Essays are to be clearly marked “Contest Essay” and sent, with a letter 
from the professor of prosthetic dentistry or the dean of the dental col- 
lege indicating that this essay is an official entry from the dental col- 
lege, to: 


Dr. Victor L. Steffel 


Secretary, American Denture Society 
College of Dentistry, Ohio State University, 
Columbus 10, Ohio 
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News and Notes 


MEETINGS 


The Canadian Dental Convention, Winnipeg, Manitoba, June 23 to 26, 1957. 

Pacific Coast Society of Prosthodontists, LaFayette Hotel, San Diego, Calif., Aug. 
15 to 17, 1957. 

Tenth Triennial Pacific Coast Dental Conference, San Diego, Calif., Aug. 19 to 22, 
1957. 


American Dental Society of Europe, Lausanne, Switzerland, Aug. 28 to 31, 1957. 


Federation Dentaire Internationale, 12th International Dental Congress, Congress 
building of the E.U.R., Rome, Italy, Sept. 7 to 14, 1957. 


American Denture Society, Americana Hotel, Miami Beach, Fla., Nov. 1 to 3, 
1957. 

Fifteenth Australian Dental Congress, Adelaide, South Australia, Feb. 23 to 27, 
1959. 


For further information, write to the secretary, Fifteenth Australian Dental Congress. 
51 Grenfell St., Adelaide, South Australia. 


ANNOUNCEMENTS 


The Veterans Administration is offering a one-year rotating dental internship 
and a two-year residency in prosthodontics at the Veterans Administration Hospital 
at Los Angeles, Calif., beginning July 1, 1957. For further information and ap- 
plication forms, write to the Chief, Dental Service, Los Angeles 25, Calif. 


The Veterans Administration Medical Teaching Group Hospital of Memphis, 
Tenn. announces that two rotating dental internships and one residency in pros- 
thodontia will be available for the year beginning July, 1957. Information and 
application forms may be obtained from the Chief of the Dental Service, Veterans 
Administration Medical Teaching Group Hospital, Memphis, Tenn. 
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The Veterans Administration Hospital, Iowa City, Iowa, in affiliation with 
the State University of Iowa, College of Dentistry, announces that two rotating 
dental internships and one residency in prosthetics will be available for the year 
beginning July, 1957. Application material and information may be obtained from 
the Chief, Dental Service, Veterans Administration Hospital, Iowa City, Iowa. 


The University of Santo Domingo College of Dentistry announces three courses 
to be given in conjunction with the University of Alabama School of Dentistry. 
These three programs will be held in Ciudad Trujillo, Dominican Republic. 
Pedodontics, Dr. Sidney B. Finn, Sept. 9-13, 1957. 
Operative Dentistry and Endodontics, Dr. A. E. Thomas, July 8-12, 1957. 
Complete Dentures, Dr. Horacio Read Barreras, August 26-30, 1957. 
For further details, contact Dr. Hector C. Franco Santoni, Dean, University 
of Santo Domingo College of Dentistry, Ciudad Trujillo, Dominican Republic. 


The Ohio State University College of Dentistry announces that it is receiving 
applications of students for the Curriculum of Dental Laboratory Technology. This 
course of study of the laboratory phases of prosthodontics extends over two aca- 
demic years and leads to a certificate of Graduate Dental Laboratory Technologist. 
For further information, write to the Chairman of Dental Laboratory Technology, 
Ohio State University, College of Dentistry, Columbus 10, Ohio. 


The University of Pennsylvania announces the following postgraduate courses. 
The Twin Wire Mechanism by Dr. Joseph E. Johnson, June 3 to 7, 1957. 
Complete Denture Prosthesis by Dr. H. Milton Rode, June 24 to 29, 1957. 
For further information, write to Postgraduate Courses, School of Dentistry, 
University of Pennsylvania, 4001 Spruce St., Philadelphia 4, Pa. 
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